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(54) Title: DIPEPTIDYL PEPTIDASE IV INHIBITOR 

^ (54) «9)ce>«»: lf-IVB*M 

£2 (57) Abstract: A compound represented by the general formula (I): A-B-D <wherein A represents optionally substituted 1-pyrro- 
Kdinyl, optionally substituted 3-thiazolidinyl, optionally substituted l-oxo-3-thiozolidinyl, etc.; B represents a group represented by 
I/) a)-(C(R l )(R 2 )) k CO- (wherein k is an integer of 1 to 6 and R 1 and R 2 are the same or different and each represents hydrogen, hydroxy, 
O halogeno, etc.), etc.; and D represents a group represented by -U-V [wherein U represents optionally substituted piperazinediyl, etc. 
^ and V represents a group represented by -E-R 7 (wherein E represents a single bond, -CO-, -C(=0)0-, or -S0 2 - and R 7 represents 
O hydrogen, optionally substituted alkyl, etc.)], etc.> or a pharmacologically acceptable salt of the compound. 
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HRS ( I ) : 
A-B-D 

A&wwmL < t&mm® 1 - en v i?-)i>& s t < itimm® 3 -*tv 

Btta)- (C(R 1 )(R 2 )) k CO- (^t*» % klil*f,6(DM$iU R'&tf 
fcfc-E-R 7 Ett#«g^ -CO-, -C ( = 0) X&-S0 2 -£ 
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m m m 
v ^ 7°^ ¥- - iv mmm 

©MP-IV#M^TS#!«g©^M 

dpp-iv^ Vftii^ym^y^ K- 1 (GLP-i)©raM{3^#t-^.^h lt#j 
£tiw£ 0 glp-1 its mmfrt><Djyx u >0$ffi£^;i^--*agfe»«}i 
t & c dpp-iv mmmiz 2 iiii^tsii ^ & d a 3 ^ 

So^t [f^?^hn-^7 (Diabetologia) s 42 1324-1331 M (1999 s 
^T^-^-f-X (Diabetes) N 47^ 1663-1670 H (1998^) N P-f yagfcfc 
fDS^fF 19616486 £tf BI«fF 97/40832 (W097/40832) ^] iC^T, DPP-IV Pfl 

DPP-IV {is AP^©^»±^t>*«^^±t *^Tas^ai^wt-5 
*n£tiT^§ [felT© (a) ~ (f ) mi o 
( a ) ^Ji&^fc^V^T DPP-IV & £ £;#£fl£>tiTl>&o 

, dpp-iv ®^{is T>f h¥*>x\±tfMmwt.£&t), T-mm-cmmtz tx*> 

V^\fiTy • V^ — ■ • A; Pi^- (Scand. J. Immunol. K 33 ^ N 737 
H (1991^)] o DPP-IV vmwk-LT DPP-IV kMtZfamt^ ^ h?*>RV%m 

<f 7-(Biol. Chem. Hoppe-Seyler), 305 M (1991 30 &T>*^©*©##W 0 ^ 
^ h * I L - 2 ^WIMilFB -»^;wi-}£tt©;j§& T - U 

>^©#^^f^ DPP-IV ft [X*>^^-tf 

^>-^-V-^-;V-^^-^A^D^-(Scand. J. Immunol. k 29#s 127 K (1989 
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^)] o [7°D>>-^V>^X-^^ -If -Tii? ^- V 

4 - 7-4 v F •XK^ U*(Proc. Natl. 

Acad. Sci. USAk 88^ 1556 M (1991^)] fm<D*U7°u U Xboroproline)^ 
^ftT'S 3 DPP-IV Pl^&I&s £1% -x">^©CD4 + T-^;Wl-« 

W,mmm i )>'MMMRV<IL-2m&*nMLs ^^Xtzti^X in vivo T" 

• T> h* • x^^l);* >^;i/ • 4 Ay P^-(Clin. Exp. Immunol. ) s 89 
#s 192 J! (1992 #)] o 

(b) hiv mmz&uz, dpp-iv t^r-r^Pi^Jx^trt^s t^jixaMMft^ 
comA*®3±Ltzzt&m^nT^z>o hiv-i t«LfeiAfi*owii 

Immunol. k 149^ s 3073 H (1992^)] £t>*HIV-l Tat * W^H&s DPP-IV « 
£££ [^t-t;V-t^-fAyn^-(J. Immunol. k 150 ^ 2544 K (1993 

^)] ft%\t>nx\,^2> 0 

(c) dpp-iv.^, j^im^ h(D%Rum±mmmm^Mtmm^. 

Z&Z>Zb&7jk$nT^Z> IV^-i-})/ - #7 - til?- ■ $X h U— (J. 

Cell. Biol.k 121 1423 M (1993 30] 0 

(d) ^tmp© dpp-iv (Drnm&s &ms mmmv t^iurnvm^mmmv) 

7-f ^ds;-(J. Cell." Physiol. k 151 378 Jf (1992^)] 0 

(e) ^ DPP-IV ?St£#s MS0lu±m^;©,WSI>*luA£8i(prostatosome)©M 

y-tUl-tr^Z YV — -T> K - ^U - h U— (Eur. J. Clin. 

Chem. Clin. Biochem.k 30^, 333 H (1992 30] c 

( f ) DPP-IV ii, l-MM<Dmmx*Bm(D77 : J ^ y^T ^ ±— t?(ADA) t^TZ Z 
btfm£tiX^& dMx>*(Sciencek 261 # s 466 J! (199330] 0 ADA *£t± N 
t h :fc ^ T & It S ^ -a M & jg§ ^ ^ (severe combined immunodeficiency 
disease)(SCID)©iI0£&3o 
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ft&<D%mRm}t\sXGR-eibzz.bifiw®£ti2>o mztes U) wmm^ 
#\f%&mmm\;M2.\£s &&mm, zmmfcrn* m&mmv^??- (ra) © 
&&$*&gBfta&e-e© , !M h*-r vattbwwiiN (b) t -mm^(D hiv ©m 

Xffi±&Xf?iM^-3< AIDS 

^y. ( c ) m®m±s mz%&vm±mmm®B^®m®m±tz>%,<DMms ( d ) 
mm, Mz.imm, u^m^mk (e) &&<D®&m&*L£m&temmt 

LXMmx-&Z>h%7l<btiZ>o mBtes 10-182613 TH^^tii) DPP- IV PI 

mmxtb*^ h^t KD^f V^y U>^##:f±7'^a.7^> bg§fgW$5j$©|§^ • *I 

dpp-iv mmmtisxit. 95/34538 (W095/34538) N my%m* 98/19998 

(W098/19998) s HIWfF 00/34241 (WOOO/34241) , tKBI^ 6011155. *@^B*F 
6124305 ZW^Sf^ 5462928 £N-g&t:n U V^mmfoft, *BMWlF 6107317 
£tf*S#fF 6110949 fcN-gmf"T^-;i/SI##:^, BI^#fF 95/15309 

(W095/15309) lzW.mmfc&Ws HIWfF 99/67279 (W099/67279) , mitii#W 
99/61431 (W099/61431) N HPg^lfF 99/67278 (W099/67278) &«S#ffF 6090786 
C7^«^ 3-D y;i#fF 1050540 &T>*7fcB^ffF 5543396 

<%Bfl©Hl^ 

#i^©fSM&s DPP-IV ©RMFfMi fttff *«»Wba*ftli&"f S C fc ft So 
^«©^KSt>VXii«ft^v^^^©ffeDPP-IV^M4-ri.^tl©^t^ffl^ 

Tfcfe"^ *»WttWT© (I) - (XXV) fcP1-So 
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( I ) HKsS ( I ) : 
A-B-D 

Mtmm b < mmWk<D 1 - t-n u wwm b < \mw&<o 3 - *-tv 
<j^-;v*s sm^b<(±#gm©i-^v-3-^^u^-;i/* N ggmb 

7 y gl&g b < 2 , 5 - s; t K n - 1 - e n u 

Btft€ b < fct#K&© 1 - 1: d y ji&g b < fcfc#«gl© y y y g& 

^ b < i - >r > h* »; g^^ b < i - > h* y 

gm^ b < liiWIo l-^^bb'CJ-f>K'J B&& b < tt^Stft© 1 - 

fh7tpD^'j x.\±wwm b < adagio i-rAt^^/"jMt 

Bfcfc 

a) - (C(R 1 )(R 2 )) k CO-(^ k&lfrt> 6®fift&&U R^tfR'fck 

#«Jfc©:P5/i/*;i>ak lit b < i±^f i® at d 7 'J - xt£gifcgb< 
i^ii®AfD?ij -;i/^;i/^;v*$^-r^s fcsv^ttBl b^li^ fc^bfc 

E^fc#*!fg£bfc 2 o©R ^ttWD^tjfc 2 oo«3WR^2:-»fcfiio-Citlft 

g b < mmWk<Dmm£»7)\/*)^ jammm b < mmm®mm&Mffi&* 

b) -C0 (C(R 3 )(R 4 )) m - R 3 ^t>*R 4 tts H-XttHftoTs ^tl^ 

c) - (C(R S )(R 6 )) n - (S^s R 5 St>*R 6 ^ H— Xttft&oTs ^ft-etitu 
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d) -CO- Xfcfc 

e) -S0 2 -&£U 
Dtt 

-u-v [5$tK U(ig^u<{±#ttmcDt:^^^>^^;i/Ss x&*^h'^ 
S?>5>-f;i/«&U V&-E-R 7 (5Ws EB*B^ -CO-, -C ( = 0) 

o- N xtt-sOa-s^u r 7 «^m^s §m^b<&#g&0T;i/*;i>s, 
gm^b<&#gm©T;i^-;v^ Hfu<i«I©7;^-;i/& 
g$l©^ dtU — x&Wteg b < y^gm©^ n t ij -;i/7;i/^;i/SS 

-W A -X A -Y A -Z A {5$4\ 

1) W A ^Y A (i, ffiiRIS^s MfCd\ -SO-, -S0 2 

- s Xtt-N (R 8 A ) - (3*s R 8A ^BulBR 7 ^[5l«fe§) «U X A &gm 
« b < B^tt&OfliJSsWV* 1/ >Ss b < ii#gmo^«^m^^a^ 

©77,)^ b >^s gj&g b < j±^g&©^ n7'ji/ >Ss an^ b < mmwk 

(D^U?i)-)\s7)\,*\sym, Xfct- (C(R 9 )(R 10 )) q -[^*, q&lfr*. 

6©H$t£HU R 9 WR 10 {±s H-XttHft-sTs **jr^ w%ffiL<mm 

&<dt wwm b < m¥M^omrn^T)^)^m, w$m b < »g&© 

gtfe^ b < &#g&©:7 >; WWB b < &#g$l©:p7;i/dr,«, 

gt&g b < \±$mWk<D^5- P7'J -;i/Ss ff&g b < &#g&©^7- DTU -)VT 

x&m bj^^ji^ t b fc r 9 1 r 1 0 h tmmm^ 

m^b<»gm©J3i^T;i/^;i/S^H1- (fc£U - (C(R 9 )(R 10 )) q -fr 

^>^§ii©gm*R 9 WR 10 ^■r^T7XmJI : ?T♦$)S^^{i^V^) ]*^T^ 
Z>\,M£X A frW A Xl±Y A jbmt-N (R 8A ) -©Jt#©-N (R 8A ) 
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V (X A #W A X&Y A «T-N (R 8A ) -©rao-N (R 8A ) -fc-lgfcfeo 

2) W A WY A te\ H-M^^oTs K*JS^ -SO-, -S0 2 

-s Xtt-N (R 8B ) - (5S<K R 8B {i|ffl3R 7 ^lli*^S-r) X A &- (C 

H 2 ) r - (5£*k rttliP&ScfijR^-r) z A ^ ggmb<&#ggi 

©J^SsSt^*;^ g^b<»S^©Ji^^««. «^b<ii#sm 
©T;b>r-;vSs gffcg b < gffcg b < tt*Wft©T5 

am^b<{i#sm©^nTU-;i/r;i/^;v* N -so 2 -N (R 15 ) 
(R 16 ) [sfctK R 15 *5J;t>'R 16 (ill-X»^oT, zkUUgBs gifcgb<l±# 
Il07;i/^S, m&gb < mmWk(D7 y gm^ b < l±#fl©77 

;i/^a£s sm^ b < tt^tic^f D7'j -;^s x&sm^ b < &$mwk(o^ 
-» t as •? x wwm b < te.wnm®mm&®.wm& mmm&w.mmmz e d »; s> 

g&£;ix& t: y X\±UWk% b < fi#iii©^T©S : h U 7 ;u^n ^ ^ 

7 i-ivis * * >^)V^=-)vy x - h n y i^Tjy 
^-7^;i/S, tr^-;^ tfy^^;v^ hy^^-;^ ^x-;v&, ?y 
)ims kdu ;v*s -f ^ y ^Ss t: 5 vf y h y t \/ y rh^;u 

X&G A -R 17 (5£*K G A & N -CO-, -C (=0) 0-s Xfct-S0 2 -£g| 
U R 17 ttfufBR 7 ^itT"&3) (HU W A «I?§It® 

Z A li^7/ ST W%k$ titc f y ^;^T"fe oT&£<sB#-C0-£fcfcJ: 
- C H , C 0 - Z A {i- h nSxiii/ 7 J &X'WM^ tife f y 
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(id D#-w A -x A -Y A -z A -e&i,i§ (i) m^tmcDib&yijL&mm^m 

(I I I) Bfts-CO (C(R 3 )(R 4 )) m - (^*s R\ R 4 ^m^tl^tiBU 
iBkl5!ii-?:&S) T?&3fl (I) mxitm (II) ao^rftjfcfcMofc**:* 

(IV) AffWfcg L < tt^Wfc© i - f P U ^-;i/*s X«Stfcg b < 

B#-CO (C(R 3 )(R 4 )) m - (sS^ R\ R*RVmte?ti?tim2tmmT: 
«b s 

D^-W c -X C -Y C -Z c W'&tfY e &-N (R 8C ) - (5$fK R 8C & 

asm u < tt*w<oji^5S**3ia£* i c#v^c*, t < }± 

©AfD7>Ji/>is B^b<«M^©^o7";-;i/T;i/^ix>«, xtt- 

(C(R 9 )(R 10 )) q -[5$4»s qttliP&6©SI**aU R g &tfR lo fck RJ-X 

J3i^^r;v^;i/Ss b < mm&om&a&mm&s mwm b < 

;v*s b < «#sm©T7;i/^;v»s b < tt^mfc©^ o7U -)i ' 
& g$mu<&Mtfe©^nTU-;i/T;i/^;v£. XttHCiftMUi^tll^b 

t r 9 k r 1 0 1 ftm^mm^t-m n & o rsi&g b < nasar**;!/ 

36**1- (££U - (C(R 9 )(R 10 )) 4 -&&&SM0ff&£R WR 10 #<r 
frzk*JP^fc£ - kfcfcfc^) ]*$t*s £3 W2X C ^W C X»Y C «1—N 
(R 8C ) -©fr^©-N (R 8C ) -^Ht^ots @&gb<&#g&©fc!DU 

, &©*^t^y^>^;i/££gtbU Z c {±tulBVkH^$.^)} %&t>tm (I 
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(v) A^«m^L<{i#sm©i-t:DU^-;i/Ss x&wmgbiitwmm® 

Bi^- CO (C(R 3 )(R 4 )) m - (^*, R\ R 4 RZfmte? ft?tiwmt®m-e 
~&>~h) £ilb> 

DW-X'-Y'-Z'Ws X'li- (CH 2 ) r - (5*i*\ r&lfr£>6© 

*mt>Ls wwy d &-n (r 8d ) - (^ R^immiftm 

H©7;^-;i/Ss g^t<ii#sm©7'7;i/ap;^ gl&g b < te^glfc©^ 
rD7';-;V7;i/^Ss -so 2 -n (r 15 ) (r 16 ) [5S# n R^&cfctFR 16 

wmmcoT y -km, g^ u < »fi©77/^/n, b < &#g^© 
& 3 ^ & r 1 5 * j; u*r 1 6 turn? % mmm? t -m £ & o t wtm b < &^ggi 

^b<»g^cDJMT®S : h'J7^D^f;i/7i-;i/& ^^>^;i/*-;i/7 
^-;i/» s zFD7x-ji/J, i/777x~;i,fi N ^-7^;i/*, fcr^-;i/^ s £ 
U h y 7^1, ^-o: - >i/3£ x 7 y tr d y >r 5 *V U 

t: 7 V y h y r ^ y rh? 7 >J ;i/g N ^-y- \T y ;i/3Sx T V 
y;i/3k -f v^-9-vry^at. -f v^Tvfy;wak ^tvt 

V'JM Xtt*^^5 s n7 , y-/i/£S«ri\ X&G A -R 17 (3$#n G A & N 
-CO-, -C( = 0) 0-s Xt±-S0,-**U R 17 (imff3R 7 ^|5j#T"fe§)} 

(vi) z c £tci±z t &wm%L<&$m&®^u7v--ji'&X"$>%m (iv) 
sxasi (v) m\zmm<D4h^x\mm¥&)£fr®$hz s e<z>Mo 
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m&Lit-i o*<Dm&^TV7v-)mn%>%m (vd m^MMt&mwtm 

(vi ii) fiAfP7'j-;i/S©liSA^7;l^ ad^>^ t/I/x* 
s/£ s -\5fd^>;-;i/*x«-so 2 -r 18 (5$*k R 18 (iT;i/^;i/S; hU^;i/ 

=i^>S ; mm&7)\,-n**/& ; 0 -rasdtf^igmt Fn ; Tfrtr- 

s?m;p7vi ; mmft7jv*)}/7z ;& ; n -mmftmrnmm&T^ ; 

S ; at 0 7 'J -;V7 Sxii^r n 7 u -;v7;i/^;v7 5 y Slit) 

i(vi) jsx&h (vii) mz.%moi^m^\tmm^m\m^n^^(oi^o 

(IX) -W A -X A -Y A -s -W 0 -X c -Y c -Xi±-W 1> -X )) -Y 1, -#2MCD 

t>hx^z>m (id *i~ig (viii) mcD^rnfrizmmvih&mxitMm^ 

(X) 2&^b6fi©^£b;fc^|gJiW^±lC l~3©:p;i/*;i/X#g&bTU3fg 

( i x) mzum(Dih^mn±mm^m\mm^ti^^<Di^ 0 

Tig^^;^;i/*^a^bT^§^ (ix) Ji{3fBao^««»e<]CfF 

(XII) a r D 7 'J ©IMA 5 - S 0 2 - R 1 8 R 18 &fuf3i: 
|5lST-$)§) (VIII) JMfcS3«©^«(imS^tI^^ti^,^ 

(XIII) X A OT A X&Y A #i!T-N (R 8A ) -©/t#©-N (R 8A ) 
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n (vi i) mfctm<Dfc&ww±Mm<¥mfct t tmti%z®Mo 

(XIV) A^2-^7y-l-^D'J^S^§i (I) Jft~3l (XI I I) 

(xv) is (i) m-m (xiv) iiov^-rti^tHB*©^^^®^^^ 

(xvi) p^7?i?fr^7?v-v-iv &m^t%mm<Dmmzm^tzv><Dm 

(XV) «(3fB«©g^o 

(xvi i) 2mmmm<D^mim/y.\^m\z.m\^tz&(Dm (xv) igdiBig 
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a £&X(i^ ti » uth a z t ifi~e § s 0 

ib&fo (V) (is mS£©4bi§r«bT#&££&-et3#s » C^-^- 
^-^•if •<Jr$*/I/ • Vif-xy-f— (J. Chem. Soc.)s 890-899 H( 1947 

• ^7 • if • >r^*;i/ • Vtfxr-f-a Chem. Soc.)s 561-572 M(1962 ££) s 

- *7 - if • >T X • Vtxr>f — (J. ,Chem. Soc. )s B s 449-454 M 
( 1967 ^P)s S>+ — • * 7' <i J T > • >T % • V i^T 1 f -( J. Indian Chem. 
Soc.)s 36^s 787-791 M ( 1959 if • ¥*-jr)\s • ^7 • . >r 5 ^ 

h U-(J. Org. Chem.)s 17#s 1571-1575 HU952 • • jrf^ 
^>±;i/ • >TX7, Y U-(J. Med. Chem.K 14# s 1060-1066 H( 1971 *?) s 7 7>7i 
If 1388756 (1965 s • • V • Tp< U * > • ^ ^ • Vifx^ 

-f -(J. Am. Chem. Soc. K 68 ^s 1204-1208 H(1946 ttNIB 60-120872 ^&$U 

• ^"7* • • >r^^ h U-(J. Med. Chem.k 39 #s 918-928 

H(1996 ^)s i77 UfclWfr 67/06512 (1968 30 mi fcE«3;h/0*3;&iSXtt* 
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<mmm> 

A— B-U-H + . l b — V 
(VI) (VII) 

(I-b) 4h&to (VI) fcfls£*i (VI I) im£.&bm& 

jsat ut{±s h 'jx^i/7.x e v pymo^m&s mat* u 

fc&fo (VI) « N » [BHWftfr 38/19998 (W098/19988) mi fcffi*£ftW 

JS*Mh-&% (VII) &s ffl©<fbl§rt) £ l/Tf#& ZtbTZ^Zfts 

• • if • -jr * 3b ;V • V if X? 1 ^ -(J. Chem. Soc. K 890-899 H(1947 
5?*— • ^7* • if • 4r ^ • Vifx?M-(J. Chem. Soc.K 561-572 M( 1962 
5? ■ *7 • if • >T % ft ft • Vif x^ «f —(J. Chem. Soc. K Bs 449-454 
M(1967#K ^-^•^•^>T^7>-^^;v-Vi)-xr'f-(J. Indian 
Chem. Soc.K 36^ 787-791 K( 1959^ K if • • • ^-tfxy^ • 

trS.ZhV-U. Org. Chem.K 17#s 1571-1575 1(1952 *fK ^•V-^ • *7 • 



A— B— U— V 
(l-b) 
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*x-f U-( J.Med, Chei.K 14 1060-1066 ft( 1971^), 7^ 

>*4$gF 1388756 (1965 ^) . ^ • *y • ^ • 7* U • >r ^ ^ • V 
thx^-(J. Am. Chem. Sock 68^ 1204-1208 M( 1946 ^k ^HHg 60-120872 
^&3B> • t7 • ^T-f ^>t;V • h i;-(J. Med. Chem.k 39 m, 

918-928 H ( 1996 itT^ U #'MF 67/06512 (1968^) fcIB®£ft-0^£ 

isxti* ft » tTt# § £ #t § § o 

<«BKS4> 

Btf-CO (C(R 3 )(R 4 )) ■ m _ a CH(R 3A )-t?fet)s D#-N(R 8A )-X A - 

Y A -z A -e&^b^ (i-c) ^ ^©s^xsc^v^-rs^^^T'tSc 

0 u HN-X A -Y A -Z A G r3A 

A-C-(CR 3 R 4 ) m . 1 -C^R 3A A-C-(CR 3 R 4 ) m . 1 -C-N-X A -Y A -Z A 

R' H R 8A 

(VIII) (l-c) 

o-c**va6&&u R^itmURttmm-c&TOs a s b, x\ y\ z\ r\ 

R\ R 8 \ &t>*m«ftf'ftMf3hllilT"&£) 

(I-c) fcfc, -fb-^ti (VI II) t1h&m (IX) 

fb^bTk^s ^>-fc*X h;i/x>^©^#^«7jc^ ^x^^x-^;^ THFs 1, 

^^;i/^;i/*^s/ h^©^7-D b >mmm&-s jut^n^om-^mm^s - 7 8°c 

tcT § d t lz <fc D f#3 Z 1 % % o 
mtttetLXte, Mz.\Z&mfc*^mi-YVt7 2* (NaBH 4 ) N 7kH^>7V*<> 
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m±Y U'£A(Na(CN)M 3 )s2kJPMbh 'J7t h^*£|t:?- h U t> A (NaH(0C0CH 3 ) 3 ) N 
**fcU^£A7;V$=£A (LiAlH.) ^©3B7c£0£ffil>am >^ 
e^»©tt*l#«T fc* B- 5**«JHIfiJfi; <fc * #&3f #W £> ft* o 3tS &Mtg 
^#TT\ tfi^to (VIII) fc-to^* (IX) SKJfe^^ fc£tJ (I-c) * 

IC*Hb£ft (VHI)ft XM. [Kmm* 4794185s 3-D b'T^ • • 
*7 9 'J -(Eur. J. Org. Chem) s 1 m, 329-333 H (1999 

JK*5Wb£* (IX) B\ » [SK^ 98/19998 (W098/19988) *] J3|3»£*l 

<$m.&5> 

D#-NH-X A -Y A -Z A T-fc£<fbl^3 (I-d) 

A— B-OH + 
(X) 

► A— B-N— X A -Y A -Z A 

I 

G' 

R'° (XII) 
H 

: A-B-N— X A -Y A -Z A 

(l-d) 

R' ' ' \tmmR*tmm-Z$>*)s G' &fuf3G A ^|!3ig7:&Ds A, B, 
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its® (i-d) i± N (x) tih&m (xi) tz. mm^fc&mms 

%m%s **J—)W ^5>J-)bs 2 -zrurtS—^omfCTft-n— ;k N, N 

rcmmom^moumr, 5 #~ 4 8 & % z 1 1 x d ( x i i ) 

)]/—7Z. ■ 4 > • 3r — ft — y & • i/ > -fe 1/ 7. (Protective Groups in Organic 
Synthesis^ ^U— XT. W. Greene)^, > • y-f V- • T> K • • -i 

yzi-tfU'fry h*(John Wiley & Sons Inc.) (1981 #) #{$] ^icfe«©^& 

ik&®} (X) H\ O r K P > (Tetrahedron) s 45 # s 5787-5790 K (1989 

Bifi- CO D#-NH-X A -Y A -Z A T&Mb-£rtf (I-e) fct * 

A-H + OCN-X A -Y A -Z A 
(XIII) (XIV) 

O 

A— C— N— X A -Y A -Z A 

(l-e) 
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tt&m (i-e) ii s ib&m (xi ii) tfc&Va (xiv) £:£s >m^^y> 

l, 4-^^>^©^-^;w^&> x^y-;w 2-7d;V 

n, n-^^^»A7s h\ N-/f;i/to'j 

7 8^~^fc^©»j&©IH©Sft^ 5#~4 8B#IBJEJS«**S£fcfc:J;?)fc 

LTiis $lx.{i b U x^;vt ^ X f U ^ >^©^TO* S j^K* U A s 
U t> As ?«fb^ h U £As TlcffHb* h U £ A^©«&»s i*- HJ S 

{b-grtl (XIII) (is - Ty F • *=r4 ->i-)l • ^ 

5. 7s h U — 1/ 9 —X (Bioorganic & Medicinal Chemistry Letters) s 6 ^ s 1163-1166 

n (1996 ^) mi imMztiT^zxmxitzhZimvTmzzttit-TzgZo 

ih&m (XIV) {is ^WJIBTO^Xfi^tL&^DTff^^il^T-tSo 
it&W (I) {is ^©»xgfc^M7§-r^>i^%-rt^o 

A— H + L'— B— D A— B— D 

(XIII) (XV) (I) 

(S+s L'tizfc^S^ilulBL^MT'feDs As BSt>*D{i^ti^ntuf3J: W 

-efc3) 

{b^rti (I) {is <b^rt) (XIII) t4b&%) (XV) ££s ie>Sfc<tDffi3£^ 
M&MOft&T, M^te^m&m^ ma^no^Ms -^pd^>^ 
d^->««^s ^>-fc?>s h;i^>^©^§^«*lts ^x^;vx-?;k 
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THFs 1, 4-^tf*i*>^©x-f;i/^$g& N x^^-;k 2-yu 

^SJ; LT&s MZ.lt V U xf/V7^>s bT U ^>^©WTOSs JftlftA U «7A, 

Ap<h^>]\ ftU^A tert-7*b^b*^f©£JST;i/3=^> F^ybWfetu m 
^MtLXit, 1, 3-^>£n^^>;i/£;V#^ K h\ l-x^;U-3- (3 

mmfc&m (xv) » N xmm* 6110949 mommm^mm^nx^^m^t 

x.fc^ 7"n^^^^f 7 • £01/— 7*7n • -Y> - •X—i3±v2 - (Protective 
Groups in Organic Synthesis)^ 7*U->(T. W. Greene)^ Vmy • U— • 
?y Y • it>X • >3-;}<W^y MJohn Wiley & Sons Inc.) (1981^) 

— -ft - y $ - h ? > X 7 * — t — i/ 3 > X (Comprehensive Organic 
Transformations K R. C. 5 D >y ^(Larock)if (1989 ^) ^] t ctoT fcfro £ 

(i) ^m< zt&T'$%b<D : b$>z>o 
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& mn^ms wMs m&s m&s «mu mm, wmm, wnvh^^^ 

fo&to (I) ©&&m#bfcir^£fci± N (I) &i&(DB'zmt>tiZ>Wj& 

mmzmf % zbifi-ctzfoztib imfez c t »&v><> s fex ^©m© dpp- 

b h»*b h^(Z)itMIMI9fi:atAWt6'7ft%. *^BjcDE^©^^b bt 
lis -ISS (I) T-S^ti?,'fb^)Xra»^{cfF^^ti§^©^2fflW±^ 
*6fciWBlvtfe«fc^. £fcs *%BJ©E^©W^I^i:bTi±s -JBsS (I) 
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So 

(jfiaMb3W**ij) x jssk«Js mmm, mm. m&m, 

m&s fiLU Bfcfc!) 0. 0 1-1 0 0 0mg N $?g;L<&5~5 0 OmgT-fet)s 
±IB®&^*£ 1 B 1 2 BfiU:fc#ffl UT&# <r3©#$? $ U^o 
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HJ60U: (S) - 1 -[2 - {2-^V-))/T^J) ^J-)]/7%;}T J t3-))/-2 

-kdus»*;i/#-h;;i/ 2**>zfr-fc>mM Ofb£*ioi) 

( 1 2 & ft* 2 - ( 2 - 17 ^ y ) x^;i/7 =• > (415 mg, 3.00 

unol) ©THF (2 mL) ^Tt-^S^fF 6011155 tfB«© (S) - 1 - 

mf;i/-2-fD'Ji?>AMrh (217 mg, 1.00 mmol) © THF (4 mL) ^ 

-ft (114 mg, 0.420 mmol) ^#fc 0 

(2) ( 1) -zmt>ntz7 (225 mg, 0.820 mmol) © THF (2.5 mL) «£ N 

^>*;i/*>^ (160 >aL, 2.46 mmol) £#D;U 1 O^Wbfco MJ± 

-fn THF i:^^>x;i/^>K$^*bT#?)tifeB^^2-7'P/NV-;u-x^y 

-;Vi?^ilbU «SBfl;-&8J (239 mg, 0.870 mmol) fcbtfi&o 
26% 

'H NMR (DMSO-ds) <5(ppm): 8.99 (1H, br s), 8.00-7.97 (2H, m), 7.75 (1H, d, J 
= 5.4 Hz), 4.84 (1H, dd, J = 5.9, 5.4 Hz), 4.11-4.00 (2H, m), 3.65-3.37 (4H, 
m), 3.22-3.04 (2H, m), 2.35 (6H, s), 2.24-1.96 (4H, m). 
APCMS (m/z): 275 (M + H) + 

jtnfrffi ff-Hfit C 13 H 18 N 6 0 2CH40 3 S 1.5H 2 0: C, 36.49; H, 5.93; N, 17.02. H$Jlfi C, 
36.64; H, 5.66; N, 16.75. 

mm\Z: (S) - l-[2- (6-^nP-3-f'J^;i/7^) ^)VTK 
;]T*3-)]s- 2 - b'P "J yyftfyTfs- h 2 * $> >^^>mM('ib^ 102) 
2- (2-tf7^-;i/7^) x^-;i/T^>©^t>t)t3#%^J3T-^f>n§2- 
[ (6-i7nn-3-fU^-;i/) r^y] ^)^T^>^m^\ (S) -1- 
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JR*: Z% 

APCIMS (m/z): 309 ( 35 C1M + H) + , 311 ( 37 C1M + H) + 

H»J3: (S) -l-[2- (2-^y^U-;bT^y) x^;bT^/]T-fe^;i/ 
- 2 - K d y S? > h U ;i/ 2 Ub«&«5 103) 

2- (2-t7^-jV7V) i^;i/7 5 >©ft;bDfc:#%0!l4"£*#£>:frS2- 
(2-^rV^U-;i/T^y) (S) - 1 -ZfU^T^)]/ 

W: 16% 

»H NMR (DMS0-d 6 ) <5(ppm): 8.40 (1H, s), 7.83-7.53 (3H, m), 7.43-7.36 (1H, m), 
4.84 (1H, dd, J= 5.9, 5.4 Hz), 4.21-3.42 (6H, m), 3.32-3.11 (2H, m), 2.25-2.02 
(4H, m). 

APCIMS (m/z): 324 (M + H) + 

(S) -l-[2- (4-^DD-l-7^7^7^) ^JITS. 

j 2 -kd y ^>*;^x h y ;v 2 >*;i/*>RttWb£*i 104) 

2- (2-tfv^^;VT^y) x^;i/T^>©^t>!9fc##^J5T*#^ti^2- 
(4-^DD-l-7^7^-;i/7U) (S) -1-7"D 

^ET-b^-2 -hrn y^>*;i/^- h y;i/h©^x@trj3i>T^* y £££ 
ttSfcbT/liv ^mfcBI«fcbT«Bfc£ftS»fc. 
W: 18% 

'H NMR (DMSO-de) tf(ppm): 8.16-8.05 (4H, m), 4.84 (1H, dd, J = 6.2, 5.1 Hz), 
4.15-4.11 (2H, m), 3.91-3.87 (2H, m), 3.65-3.55 (2H, ■), 3.44-3.20 (2H, m), 
2.31 (6H, s), 2.25-1.99 (4H, m). 
APCIMS (m/z): 357 ( 35 C1M - H)", 359 ( 37 C1M - H); 
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mnms: (s)-i-[2-(6, v^-A-^-r^^-^y^j) x 

£«J 105) 

2- (2-b'5^-;b) T^yx^;i/T^>©ftt>f?fc##^J6T'#^n^2- 
(6, h^>-4-^;'J-;V7^) xf;i/7^>4IK (S) - 

l -^D=E7tf;i/- 2 - £p u ^>5b;i/^x h Vfrbnm^mfc&^TfikMti 

«*: 12% 

*H NMR (DMSO-ds) d(ppm): 8.88 (1H, s), 7.84 (1H, s), 7.29 (1H, s), 4.84 (1H, 
dd, J = 6.2, 4.9 Hz), 4.20-3.93 (4H, i), 3.99 (3H, s), 3.97 (3H, s), 3.66-3.56 
(1H, m), 3.53-3.20 (3H, ,m), 2.55-2.04 (4fl, m), 2.34 (6H, s). 
APCIMS (m/z): 383 (M - H)" 

mmm 6 : ( s ) - 1 -{ 2 -[ 2 - u-eu vju) - 4 u -?vt ^ ; ]x 

106) 

2- {2-\Z7y=-)\s?KJ^3-)\s) T^>cDftt>!9fc##^J7T»#e.ti§2- 
[2- (4-bUSW -4-^^U^;bT^y]x^;VT^>^ffll\ (S) - 

A^Si: bTJSV\ H»J l inutile bTfilB{b£«?#fco 

17% 

'HNMR (7 U— ffc CDCI3) tf(ppm): 8.74-8.72 ( 2H, m), 8.50-8.30 (3H, m), 7.93-7.87 
(1H, m), 7.77-7.72 (1H, m), 7.58-7.51 (1H, m), 5.00 and 4.77 (1H, i), 3.86-3.58 
(4H, m), 3.50-3.09 (4H, i), 2.38-2.00 (4H, m). 
APCIMS (m/z): 402 (M + H) + 

mmmi'. (S) - i-[2- {2-*; y;i/7$;) ^)V7^j~]T^)y~2- 

t p >; v >^;i/^- h g ;p 2 107) 
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#e>ti^2- (2-^y;;i/T^y) x^;i/:^>£fflv\ (s) -i-yn^7 
2-kd u^>*;v^- h u;i/fco||^xgt:*t\Tft»* U £A£&S 

IK*: 20% 

*H NMR (DMSO-de) S(ppm): 10.2 (1H, br s), 9.43 (1H, br s), 8.45-8.16 (2H, m), 
7.90 (IB, d, J = 7.6 Hz), 7.75 (1H, dd, J = 7.6, 7.6 Hz), 7.48 (1H, dd, J = 
7.6, 7.6 Hz), 7.21 (1H, d, J = 6.8 Hz), 4.82 (1H, dd, J = 6.9, 4.2 Hz), 4.29-3.93 
(4H, ■); 3.62-3.47 (4H, n), 2.23-1.86 (4H, a). 
APCIMS (m/z): 324 (M + H) + 

mmm 8 : (S) - l-[2- (4-^;P- 2-3V V)IT$;) xf;V7^] 
7tf/v-2-tn^ > h u ;i/ 2 £BM& (-ffr&tt 108) 
2- (2 -K7^-;i/7 5 ^) x^-;i/T^>CDf^fc>Dfc##^J8'r^&ti5 2- 

(4-^f;b-2-Jp/'j;i'7U) ^;i/7 , ^>%fflv\ (S) -1-70^7 

Jft*: 26% 

'H NMR (DHSO-d,) S(ppm): 9.26-9.19 (1H, m), 8.21-7.94 (2H, m), 7.86-7.74 (1H, 
m), 7.61-7.40 (1H, m), 7.06-6.92 (1H, m), 4.78-4.67 (1H, m), 4.54-4.16 (1H, 
m), 4.10-3.82 (6H, m), 3.42-3.34 (2H, m), 2.58 (3H, s), 2.01-1.81 (4H, m). 
APCIMS (m/z): 338 (M + H) + 

mmmd: (S) - l-[2- (4-3V Vfrm;) ^)VT\J\7^)V-2- 
fcTD Wl/t>))/i$— b *))]/ 2 mm (tt&m 109) 

2- (2-b*7^x;v^$y) x^;i/T^>©f^t»b 9"C»p>*iS 2 - 

(4-^yj;i/7 > ^y) x*-ji/7*>£jgi\ (S) -l-^nm^v-2- 
bf d u ^>#;i^x h k©H^xgfc*v^Kitt* U £ &%t&&b bxm\ 
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ft*: 28% 

'OMR (DMS0-d 6 ) <5(ppm): 9.69 (1H, br s), 9.62-9.30 (1H, m), 8.72-8.64 (2H, 
a), 7.99-7.94 (2H, ■), 7.76-7.71 (1H, m), 7.00 (1H, d, J = 7.0 Hz), 4.84 (1H, 
dd, J = 5.5, 5.5 Hz), 4.30-4.10 (2H, a), 4.02-3.89 (2H, a), 3.64-3.06 (4H, a), 
2.20-1.91 (4H, m). 
APCIMS (m/z): 324 (M + H) + 

mm 10 : (S) - l-[2- ^)\yT^J]7^)V 

2- {2-^y=-)vr%;) ^fr7^>®ftt> b io -et#£tis 2 - 
(i-^fv^y'J;i/7^y) x^i/7^>^ffiv\ (S) -l-^n^Ttf;!/- 

ft*: 3% 

J H NME (DMSO-de) d(ppm): 10.30 (1H, br s), 9.38 (1H, br s), 8.86-8.83 (1H, m), 
7.96-7.95 (2H, m), 7.81-7.65 (2H, m), 7.28 (1H, d, J = 6.8 Hz), 4.83 (1H, dd, 
J = 5.4, 5.4 Hz), 4.35-4.04 (4H, m), 3.70-3.52 (2H, m), 3.46-3.36 (2H, m), 
2.22-1.93 (4H, m). 
APCIMS (m/z): 324 (M + H) + 

HMJ11: (S) -l-[2- (2-^>^T\/U;i/T^y) x.W7\J\7*. 
2- (2-t:7^->7^) x.?Jl7i >(Dftt> b 11 Tf# £> ft£ 2 - 

ft*: 18% 
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'HNMR (DMSO-de) tf(ppm): 9.45-9.23 (1H, ■), 8.59-8.49 (1H, m), 7.72 (1H, d, 
J = 6.8 Hz), 7.49 (1H, dd, J = 6.8 Hz),, 7.27 (1H, dd, J = 6.8, 6.8 Hz), 7.08 
(1H, dd, J = 6.8, 6.8 Hz), 4.86 (1H, dd, J = 6.5, 4.6 Hz), 4.20-4.08 (2H, m), 
3.77-3.20 (6H, m), 2.26-1.94 (4H, m). 
APCIMS (m/z): 330 (M + H) + 

mMmi2: (S) -1- [2- (5-N, N-V*3-;i>7$;Z)l*-fr-2-V 

(ffcc^5 112) 

2 - ( 2 - YL^V-KT % J ) * >CDftfo D fc###J 12 t!3l®5$f 

nt>ti%2- [5- (N, N-^^^;i/T^y^;i/*^;i/) -2-tf'J^;i/^^y] 
x^T* >£|§l\ &<Dm%kte&^X*$>X)l*>m®ttte*)fc 4 mol/L Mit 

7km- 1, 4-v**y->®m*m\ m&mi tmm^xmmh& , m*mz 0 

jRa(t: 27% 

'H NMR (DMS0-d 6 ) (ppm): 8.30 (1H, d, J = 2.4 Hz), 7.68 (1H, dd, J = 8.9, 2.4 
Hz), 6.70 (1H, d, J = 8.9 Hz), 4.84 (1H, m), 3.68-3.41 (6H, m), 3.16 (2H, br 
s), 2.58 (6H, s), 2.17-1.76 (4H, m). 
APCIMS (m/z): 381 (M + H) + 

H»J13: (S) - 1-{4-[ (3-^>^y-2-t:u^;i/) 7 5. J t^M^Oi? 
;uT^y}7'-fe^-;i/-2-tfDU^>*^^-hu;i/ */3.t>WM (ft-£Mi) 

2 - ( 2 - V-K7 5. J ) x.3-)V7 * >(Dttt> D fc###J 15 tfBfjO^T' 

t#e>n?»4-[(3-^ry-2-^u^;v)T^y^^;i/]^>^;uT^>^fflv\ 
(S) - l -^d^r-fe^;i/-2-tfDU^>*;i/^- h y;i/£®iS-£xg}c;fe^ 

56% 

l HNMR (7U-^s CDC1 3 ) 6 (ppm): 8.30 (1H, dd, J = 4.9, 1.9 Hz), 7.66 (1H, dd, 
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J = 7.6, 1.9 Hz), 7.31 (4H, s), 6.62 (1H, dd, J = 7.6, 4.9 Hz), 5.59 (1H, br), 
4.75 (1H, m), 4.69 (2H, d, J = 5.6 Hz), 3.82 (2H, s), 3.55-3.30 (2H, m), 3.37 
(2H, s), 2.56 (1H, br), 2.32-2.04 (4H, m). 
APCIMS (m/z): 373 (M - H)" 

mZMU'. (S) -l-[4- (3->>Ty-2-b'U^;i/) - 1 
T*b3-)V~2~¥vVt?>-b toft- V U ;i/ Ub&to 202) 

2- (2-f7 V-))/T % J ) x^;i/T ^ >©fU> D 16 fcM©*^T- 

fc&tl* 1- (3—>7^-2-bU^;V) 2»m%fflV\ (S) 

*V<>A£tS*£:bTffiv\ ^»J1 (1) i:P«icbt^fBft^«fifeo 
IR*: 60% 

'H NMR (CDC1 3 ) <?(ppm): 8.34 (1H, dd, J = 4.8, 1.9 Hz), 7.77 (1H, dd, J = 7.6, 
1.9 Hz), 6.77 (1H, dd, J = 7.6, 4.8 Hz), 5.17&£t>*4.76 (1H, 1), 3.82-3.72 
(4H, m), 3.71-3.50 (2H, m), 2.96 2.88 (2H, s), 2.75-2.68 (4H, m), 

2.31-2.04 (4H, m). 
APCIMS (m/z): 325 (M + H) + 

HJfe0!ll5: (S) -l-{2-[ (3—>7V-2-£U^;iO -N-^;i/T5. J ] 
^^;b-N-^^;i/^^>}7'-fe^;i/-2-b-D v^yti)^- h U;K'fb^203) 
2- (2-^7^;i/7^) x^;i/T^>©^fcD^##^J17fc|B®©^-e 
f#£>ft£2-[ (3-^>7y-2-lf'J^) -N-^^;VT^y]x^;i/-N-^ 
(S) - 1 -^D^Tt^p- 2 -b'D u )]/#=. h u;i/ 
fe0«^xgfc*v^TjK»***ue/A***fcl/Tfflv\ H»J1 (1) fclTO 

W: 79% 

»H NMR (7'J-#n CDC1 3 ) S(ppm): 8.27 (1H, dd, J = 4.8, 2.0 Hz), 7.72 (1H, dd, 
J = 7.6, 2.0 Hz), 6.62 (1H, dd, J = 7.6, 4.8 Hz), 5.26 £<fct>* 4.71 (1H, m), 3.82 
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(2H, m), 3.66 (1H, m), 3.50 (1H, m), 3.30 (3H, s), 3.28 (2H, s), 2.80 (2H, m), 
2.41 ££0*2.37 (3H, s), 2.29-2.01 (4H, m). 
APCIMS (m/z): 327 (M + H) + 

mMm 16 : (R) -3- [1- (3-$/7V-2-t:U5W - 4 -fc^U 
7^7-bfjI/-4-WJ^>^-h 2imM. «b^t)204) 

19 fcfa«©#&T*#£ft& (R) -3 -[N-tert-y h^ri/*;i/7}f-;i/ 
-1- (3-^>7y-2-t'J^V) -4-¥^)i?))/7z;]y J t3-))s-4-3-7 
Wi?>i3 ))/•$=. Y (21 mg, 0.046 mmol) *i&ih*?\/> (0.5 mL) Ci»U 
*#Tn hU7;M-nfl« (0.5 mL) 4 Jo*, 15#BI#&s *»£l»55fU lftH 
»l*u'fco SJ6**«IBU f^felit:x^y-;v (3 ml) §Jn^ pH^8 
BioRad AG (g£M!) 1 X-.8 ^>»l^>£;&D;lfco 

f^feiSSHPLC (YMC Pack SIL SH-043-5 2X25cm YMC Co.,Ltd, ^DD 
J— )V=M/4 t »10mL/#) T?#flfc**SKU Iffift^Sl07'J-# (8 
mg, 0.02 mmol) £f#fco 

7 U-#& THF (0.5 mL) tSSSU 4 mol/L igttH- 1 , 4 -V**V>im 
(17 0.068 mmol) 30#«#gU «£MJE§:feU WIBfli^I (10 ig, 

0.02 mmol) £f#fco 
JR*: 50% 

'H NMR (DMS0-d 6 ) 6 (ppm): 9.20 (2H, br s), 8.42 (1H, dd, J = 4.8, 2.0 Hz), 8.09 
(1H, dd, J = 7.7, 2.0 Hz), 6.95 (1H, dd, J = 7.7, 4.8 Hz), 5.37-5.36 (1H, m), 
4.80 (1H, d, J = 8.5 Hz), 4.62 (1H, d, J = 8.5 Hz), 4.31-4.15 (4H, m), 3.3-3.5 
(3H, m), 3.18-2.99 (2H, m), 2.20-2.16 (2H, m), 1.76-1.68 (2H, m). 
APCIMS (m/z): 357 (M + H) + 

3SJfe0!U7: (S) -1-[1- (5-$/7V-2-KUS>;i/) - 4 - fcT^U V)VT % 

7] T^jv-2-^tiv^>ij)v^-hV;v . 2i&gm 0fb£M5) 
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#%0|J 26 - (5 — >7V - 2 - £ U >J ^> 

(0.606g, 3.00mmol) © THF (9 mL) *»&*^U 1 B^»bfco ^©£1;©^ 
gf^PRffF 6011155 fcfBis© (S) - 1 -7*D^T.-fe^;i/- 2 - tfp >J 

- h U >»b (217 ng, 1.00 ml) £iO;ts 3f»lf;. &i&&*BJES£U # 

^77^- (^PP*;i/A/p<*y-;i/=100/0~95/5) ttlils 

THF (12mL) fciSJSU 4 mol/L Mfcfcm- 1 , 4-i?*3cV> 
mm (0.9mL) ft«TFU *ETC*IS*fi7*U »6*tfcaaitTHF42lPit N aim 
U WBE&ASU *Hf3ftl§rt/ (317fflg, 77%) Zmtzo 
IR* : 77% 

: H NMR (DMSO-de) <5(ppm): 9.22 (2H, br s), 8.49 (1H, d, J = 2.3 Hz), 7-86 (1H, 
dd, J = 8.9, 2.3 Hz), 7.00 (1H, d, J = 8.9 Hz), 4.85 (1H, dd, J = 6.8, 4.5 Hz), 

4.58- 4.53 (2H, br d), 3.71-3.38 (4H, m), 3.00-2.91 (2H, m), 2.26-1.99 (6H, a), 

1.59- 1.53 (2H, m). 
FABMS (m/z): 339 (M + H) + 

Tmfrffi 9\-nm C 18 H 23 N 6 0 • 2HC1 -H 2 0 (430.36) : C, 50.24; H, 6.32; N, 19.53. % 
m\% :C, 50.51; H, 6.42; N, 19.24. 

mum is-, (s) -l - [3- (5-sov-2-Kyy;i/) txj-2-^^ 

£»206) 

(1) #%0U3 fc«aa©^T?^e>nS2-T^>'-N.- '(5-$/7V-2-ky 
-2-^^;i/7°PhVl/T^> (856 mg, 4.50 mmol) ©THF (10 mL) 
foWT"e2ffiNfltt 6011155 JcfBtB© (S) - 1 -^D€7t^- 2 - trp'U 

h U;v (326 ig, 1.50 mmol) ©THF (5 mL) $g*&JnjU EffiftT? 10 £\ 
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>>ij*W7A^dyf^77^- (£dd*;va/^^-;i/=8/1) -eJMttu 

£fBfc£»©:7y-# (481 mg, 1.47 mmol) £f#fco 
(2) (1) T?H6*ifc7U— * (481 mg, 1.47 mnol) (0*9 J -)V (3 iL) « 
fc N 4*>l/LJ6Wb**-l,- 4-S>;?MMJ->** (1.1 ml, 4.41 mnol) £jD;Lfco 

U ^I3<b^tl (110 mg, 0.32 mnol) &m&&mtLX&1io 
22% 

'HNMR (DMSO-d,) <5(ppm): 8.98 (1H, br s), 8.38 (1H, dd, J = 2.2 Hz), 8.05-7.95 

(1H, m), 7.74 (1H, dd, J = 8.5, 2.2 Hz), 6.71 (1H, d, J = 8.5 Hz), 4.84 (1H, 

dd, J = 6.9, 4.5 Hz), 3.74-3.48 (4H, ■), 3.64 (2H, d, J = 6.5 Hz), 2.25-2.00 
(4H, m), 1.30 (6H, s). 
APCIMS (m/z): 327 (M + H) + 

mffSM 19: (S) - l-[ 1 - (5-i/Ty-2-¥V¥Jl) -4-*^)l- 4 -h' 

^'j ^? ^ y ]7-fef ji/- 2 - ^ 0 'j ^>*;i/^ h 2mmm«^mzo7) 

( 1 ) 3-D y /M$fF 647639 fclBtB© 4 -tert- 7 l^i/tUl^-fty ^ J - 4 - 
^5 L ;Vtr^U^> (1.07 g, 5.00 mmol) £1, 4-i?**V> (20 ml) fc!B8i}£ 
*s tfta*U^A (1.04 g, 7.50 mmol) i: 2 -#PD- 5 —>3V l£US» (1.04 
g, 7.50 mmol) £iD;Lfco S^ft l«^*Wi»bT^*T?a^-**ftIitT 

■Sftttfls^- h u e? A*»?are«s»u »»^*^^At-Si^t, sill 
n t>ntcmfe-% s/ »; * 9 a * d v h ^7 7 ^ -^jis u 4 -tert- y* h * 

1 - (5—>7V-2-try^;i/) -4-^^';i/K^ys?> 

(0.78 g, 2.5 mmol) *^fco 

'HNMfUCDCL,) tf(ppm): 8.39 (1H, d, J = 2.4Hz), 7.59 (1H, dd, J = 8.9, 2.4Hz), 
6.61 (1H, d, J = 8.9 Hz), 4.43 (1H, brs), 3.96 (2H, ddd, J = 13.5, 8.9, 4.6Hz), 
3.39 (2H, ddd, J = 13.5, 10.5, 3.0Hz), 2.15-2.05 (2H, m), 1.70-1.50 (2H, m), 
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1.44 (9H, s), 1.39 (3H, s). 
APCIMS (i/z): 317 (M + H) + 

(2) 4- tert--7\>*S/iM/#=.JI/7 5.;-l - ( 5 -S/7J - 2 - fcf U *?)V) 
-4-^^K^';y> (0.78 g, 2.5 mmol) ©1, 4-^^^+h>^rt (5 mL) 
t s *#T\ 4iol/L&fh7jcS8-l, 4-^#*1J->SSifc (50 mL) ^»Lfeo S 

(100 mL) tSffU BioRad AG (fM) 1-X8 >f *>£tfcl/$» (40 
g) ^SDxTs 5#BMl#Lfco £jfo«£tt3fi&s fil^Itbt 4-7$. J- 1 - 
(5— >T^-2-t?»j^;i/) -4-pWl/t'-oj^> (0.53 g, 2.5 mmol) £f# 

fZo 

'H NMR (CDCI3) S(ppm): 8.38 (1H, d, J = 2.4Hz), 7.57 (1H, dd, J = 9.2, 2.4Hz), 
6.61 (1H, d, J = 9.2 Hz), 3.95-3.70 (2H, m), 3.70-3.55 ( 2H, m), 1.65-1.50 (4H, 
■), 1.33 (2H, br s), 1.19 (3H, s). 
APCIMS (m/z): 217 (M + H) + 

(3) (2) T"f#e>tifc4-T^y- 1- (5-i/7S-2-\ZVi?)V) -4-* 

(0.53 g, 2.5 mmol) ©**y-;W§$i (10 mL) Jc, *#TT#B 
WW 6011155 tfBtS© (S) -l-^D^T-fe5 : -;i/-2-b-DU^>jb;V^-bU 
;K174 mg, 0.80 mmol) &Jn*. N ISt'4W#Lfeo £Jfc$ft&ift»&N 3k£JH 
XT^Dn^;i/AT*3HIfftmbfco fefe-e&W&JB'^ ffiffilftifcgkX*' h U *> AtK 

"J-ft (272 mg, 0.770 mmol) £t#fco 

(4) (3) -e#f)tifc7U-ft (272 mg, 0.770 mmol) ©1, 4 -i?:**^* 
(10 mL) (3 N 4mol/Lm<flaK5fc-l, 4 (0.5 mL) £zk^TT* 

JP^s Sl-Cl 0#ra«#b&o fftBUfc«^«bTs SfBfls^ (185 mg, 
0.440 mmol) $iM§l:Lt§fc. 
JR*: 5755 

! H NME (DMS0-d 6 ) <5(ppm): 9.05 (2H, br s), 8.49 (1H, d, J = 1.9Hz), 7.87 (1H, 
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dd, J = 9.2, 1.9Hz), 6.99 (1H, d, J = 1.9 Hz), 4.83 (1H, dd, J = 6.8, 4.1 Hz), 
4.38 (2H, m), 4.15-3.88 (2H, m), 3.80-3.70 (1H, m), 3.70-3.50 (2H, m), 3.20-3.05 
(2H, m), 2.25-2.10 (2H, m), 2.10-1.95 (2H, m), 1.95-1.80 (4H, m), 1.45 (3H, 
s). 

APCIMS (m/z): 353 (M + H) + 

HSS$I20: (S) - 1-[1 - (2-t'5>^;i,) - 4 -tf^U J ] T*z3~ 

)i- 2 - fa u vyfrjitf- h Oft 2«i& ({b^tl 208) 

( 1 ) 22 iz.fm<DJ5fe~?n t>nz>4-?$.;-i- (2 - t'^ v-ft) tr^ 

Uy> (1.07 g, 6.00 mmol) ©N, N-^^;V*;i/A^ h* (15 mL) mtL^J 
^MT'*®^ 6011155 fcfBfi© (S) - 1 -^U^:T^)V- 2 -£D V 

h (434 mg, 2.00 mmol) ©N, N-^p<^;i/*;i/A^^ h* (5 mL) &tt 

;i/=8/l) t-IIU iSft^»©7'J-ft (127 mg, 0.400 mmol) £f#fco 

(2) (1) T*#e>tife7U-#: (127 mg, 0.400 mmol) ©^y-;i/ (1.5 mL) & 
*fcs 4*>l/LttMb*jR-l, 4-^*-tf->M (0.30 mL, 1.2 mmol) £Jjnx.fc 0 

U ^fBfb^D (35 mg, 0.09 mmol) ftatfiJfcjikUTfffco 
**: 5% 

'H NMR (DMSO-de) <5(ppm): 8.40 (1H, s), 8.15 (1H, d, J = 2.2 Hz), 7.84 (1H, d, 
J = 2.2 Hz), 4.82 (1H, dd, J = 6.9, 3.9 Hz), 4.51-4.29 (3H, m), 4.19-4.00 (2H, 
m), 3.69-3.26 (3H, m), 2.94-2.84 (2H, m), 2.33-1.82 (6H, m), 1.71-1.50 (2H, 
m). 

APCIMS (m/z): 315 (M + H) + 

mmmzi: (s) (2-3vu;i/) -a-^^)V)^tx^}tm^)v 
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-2-KDU^>*M-b'J;V 2 W&fc 209) 

4-7*^-1- (2-*SV)\>) t:^Uy>SfflV\ H»J20 fcEfllfcbTlRSB 

JR*: 3% 

'HNMR (DMSO-ds) S(ppm): 9.38-9.18 (1H, ■), 8.45-8.27 (2H, ■), 7.92-7.8 (1H, 
m), 7.79-7.70 (1H, m), 7.62-7.36 (2H, m), 4.85 (1H, dd, J = 6.2, 5.1 Hz), 
4.76-4.65 (2H, m), 4.22-4.01 (2H, m), 3.72-3.36 (5H, m), 2.23-1.98 (6H, m), 
1.83-1.65 (2H, m). 
APCIMS (m/z): 364 (M + H) + 

«$J22: (S) - 1-[1- (2-3V*if U-;i/) VfrTZSl 7 

•fe - 2 - tr a y *J y -h h U ;v 2 %gg£ Ubi^J 210) 

- ( 2 - Y.^ £^ 0 V XDftto t) 24 T*f# & tl3 

4-r^y-l- (2-^y^';-;u) E^yS»Sffltr\ H»20i:Pl«(c:b 

JR*: 28% 

J H NMR (DMS0-d 6 ) S(ppm): 9.30-9.01 (1H, m), 8.88 (1H, s), 7.83 (1H, d, J = 8.1 
Hz) } 7.65-7.57 (2H, m), 7.44-7.38 (1H, m), 4.84 (1H, dd, J = 7.0, 4.3 Hz), 

4.73-4.68 (2H, m), 4.19-3.99 (2H, m), 3.63-3.34 (3H, n), 3.07-2.98 (2H, ■), 
2.28-1.89 (6H, m), 1.76-1.55 (2H, ■). 
APCIMS (m/z): 365 (M + H) + 

H»J23: (S) -1-[1- (l-^V^'J;i/) -4-^U^;i/T^0]T-fe 

3~)\>— 2 — t.°D u v > h u ;i/ 2 fflstfc {famo 21D 
4-r^y-i- (i-wv^^u;i/) t;^uy>*ffli\ (S) -i-^d^et 
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IR*: % 

'H NMR (DMS0-d 6 ) <5(ppm): 9.45 (1H, br s), 8.15 (1H, d, J = 7.7 Hz), 8.06-7.93 
(3H, m), 7.77 (1H, dd, J = 7.8, 7.0 Hz), 7.56 (1H, d, J = 7.7 Hz), 4.88 (1H, 
dd, J = 4.5, 4.5 Hz), 4.31-3.98 (2H, m), 3.66-3.23 (7H, m), 2.32-1.87 (8H, m). 
APCIMS (m/z): 364 (M + H) + 

»#|J24:(S) - 1 -[2-^^)1- 1 - (2 ; *W =-)VT* S) - 2-7 
d t>7^]7tf 2 - i^d 'J ^>5bMx b u;v 2« <&&®m) 

(1) 27 fcSa»©*S-C» 6iiS2-r^^-2-^^;i/-N- (2-*y 
dMJ-y-;]/) rnbVl/T^V (865 mg, 4.00 mmol) ©N, N-^^fM;VA?^ 
F (20 ml) «»fcS?a*C*IMb"fe^«>A (504 mg, 3. 00 mmol) *1X\7t, 
WUMrd 5 OT»bfco £©S£?t«H'#fF 6011155 fciBH© (S) - 1 -7 
pm^- 2 - ij 5?>AM- h U;V (434 mg, 2.00 mmol) £flQ*.s Rift 

7A^D7h^7^- (^pp^;i/A/p<^y-;v=ioo/o~90/io) -ettMu JSt. 

(2) (1) T*l#&tifc7U-#:©^^y-;W§Mfc4mol/L^b^-l 3 
**if>***ilD*.fco «ETtf«S!i*@*bT^e.tifca^* 2 -7*P^y-;i/ 
-x^;-;^^§fbU »IBfls£» (93.0 mg, 0.219 mmol) *«fft«gffiJ:bT 

JR*: 11% 

»H NMR (DMSO-de) S(ppm): 9.00 (1H, br s), 8.41 (1H, s), 8.10-8.01 (1H, m), 
7.81-7.78 (1H, m), 7.59-7.54 (1H, m), 7.41-7.32 (1H, m), 4.79 (1H, dd, J = 5.7, 
4.3 Hz), 4.28-4.13 (3H, m), 3.84-3.47 (4H, m), 2.26-1.98 (4H, m), 1.38 (6H, 
s). 

APCIMS (m/z): 353 (M + H) + 
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H»J25:(S) - l-[2-*3-)l- 1- (2-^iJ;i/7V) -2-:/Pt?;i/ 

T^y]TH2^-;v-2-tfDU^>*;i/^h u;i/ 77j« Hbi§rt)2i3) 

28 £UM<Dl5m-en £ft£2-7^y-2-y^;i/-N-(2-*y'j;i/) 
> (860 nig, 4.00 mmol) 4 mol/L Mi7)cfS- 1 , 4-^;t3r 

y>mm<Dtt£>y) t7?j«^«l\ H»J24^iltbt»^ (85.0 mg, 
0.182 mmol) £l# fco 
JR*: 9% 

'HNMR (DMSO-de) (5(ppm): 8.03-7.65 (4H, m), 7.36-7.12 (3H, m), 6.57 (2H, s), 
4.86 (1H, dd, J = 6.8, 4.3 Hz), 4.27-3.16 (7H, m), 2.29-1.96 ( 4H, m), 1.43 (6H, 
s). 

APCIMS (m/z): 352 (M + H) + 

«#|26:(S) -1-[1- (l-^V^'J;i/7^) -2-/^;i>-2-rn 
¥)VT%J]T*.3-)\;-2-\ZuV*J>j3)]s-$;-YV)\' 2W®M (ft£«14) 

2-y^y-2-y^-;U-N- (2-^y=3r^U-;V) 7°Ph*;i/T^ 
(-#^J29CIB®tD^-?rl#?>^i)2-T^y-N- ( 1 — <iV*-J V)V) - 2- 
p<^;V7-Dfc:;i/^^ > (860 mg, 4.00 mmol) £/BV\ mMM 24 hlH^^bTliSB 

(136 mg, 0.320 mmol) %mtc 0 
IK*: 16% 

'H NMR (DMSO-de) tf(ppm): 8.01-7.68 (4H, m), 7.33-7.07 (3H, m), 4.87 (1H, dd, 
J = 6.2, 4.6 Hz)-, 4.34-3.16 (7H, m), 2.29-1.95 (4H, m), 1.41 (6H, s). 
APCIMS (m/z): 352 (M + H) + 

fl»J27:(S) - l-[2-*3-)l- 1- (4-3V Vfr7%J) - 2 -7°P 

7^]7iz5 : -;v-2-fDiji>>M#-h l J;v 7^;i/^ (ftr&ti 215) 
2-7*^-2 -^^;i/-N- (2-*y*tHj;i/) 7°Pf;i/T^ >©ft;bD £ 
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30 cfaf^Sreff &*i3 2-T$y-2-^?-;i/-N- y;i>) 

7°D V)\s7=L> (860 mg, 4.00 mmol) £J1V\ 4 mol/L ^fbzklS- 1 , A-VX* 

^■ymmcoW^izy^)m^m^\ mmm 24 tmm^r^m^^ (270 mg, 

0.578 mmol) 
W: 29% 

! H NMR (DMSO-de) £(ppm): 8.39 (1H, d,. J = 5.8 Hz), 8.27 (1H, d, J = 8.4 Hz), 
7.80 (1H, d, J = 6.8 Hz), 7.67 (1H, dd, J = 7.3, 6.8 Hz), 7.48 (1H, dd, J = 
8.4, 7.3 Hz), 6.66 (1H, d, J = 5.8 Hz), 6.55 (2H, s), 4.75 (1H, dd, J = 6.5, 
4.3 Hz), 3.83-3.02 (8H, m), 2.27-1.90 (4H, m), 1.12 (6H, s). 
APCIMS (m/z): 352 (M + H) + 

»28:(S) -1 -[2-^^)1-1- (2-fcT^^-;i/T^y) -2-7nf 
;VT^y]T-te^;v-2-^D'j^>#;i/**-h 7x>;i/M Ofb-^ 216) 

7°Df;i/T^ > (664 mg, 4.00 mmol) &JBl\ 4 mol/L W&ikM- 1 , 4-S?*f- 

-^>«©-ftt)»3{c7-7;vK^ffli\ mmm u tmmizLxmm^^} (217 mg, 

0.519 mmol) £f#fco 
26% 

'H NMR (DMSO-de) tf(ppm): 8.00 (1H, d, J = 1.4 Hz), 7.86 (1H, dd, J = 2.8, 1.4 
Hz), 7.61 (1H, d, J = 2.8 Hz), 6.94 (1H, t, J = 6.6 Hz), 6.58 (2H, s), 4.72 
(1H, dd, J= 6.9, 4.2 Hz), 3.83-3.29 (7H, m), 2.26-1.90 (4H, m), 1.07 (6H, s). 
APCIMS (m/z): 303 (M + H) + 

HSS#J29:(S) - i-[2-^;i/- 1- (5-^o-2-t:y^;K^y) - 
2-7°D^;i/T^7]7'-fe^;i/-2-t:DU^>*;^-h mi 
M7) 

(1) #%^J32 t|BI8©^T^#e»n^2-T^y-2-^^-N- (5--h 
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D - 2 - f U 7°U¥)]s7l> (1.26 g, 6.00 mmol) <D THF (14 mL) mWi^s 
^U^mm^ 6011155 izmn® (S) -l-7u^7*?)\,-2-¥tn)pyt] 
;i,*- by;i/ (434 mg, 2-00 nunol) £Jnx. N mU^T* 4 Ltz 0 K*W 

*;bA/^ *y-;U=100/0~90/10) X-mmU WmihiityCD? »;-# (489 mg, 1.41 
mmol) £fffco 

(2) (1) -e*#£>*Ui7U-ft (489 mg, 1.41 mmol) (3 mL) 

C L-SM(212 mg, 1.41mmol)»x.feo MJ£T^^-;i/£@*LTf#£;ftfc 
M^2-7°D7^-;VT-^#U TO^b-^l (606 mg, 1.22 mmol) ^m^^t 

61% 

*H NMR. (DMSO-dg) S(ppm): 8.87 (1H, d, J = 3.0 Hz), 8.18-8.03 (2H, m), 6.71 (1H, 
d, J = 9.2 Hz), 4.75 (1H, dd, J = 6.8, 4.3 Hz), 4.16 (2H, s), 3.66-3.40 (7H, 
m), 2.25-1.91 (4H, m), 1.16 (6H, s). 
APCIMS (m/z): 347 (M + H)* 

IWJ30:(S) - 1 -[2-*3-)V- 1 - ( 2 -f 0 J ) -2-7*0^1/ 

J ]T-fe^;i/- 2 -trn y $;>;*j;i^- h y > 7?;Hig Hb£rti218) 
2-T^^-2-^^;i/-N- (5-^hn-2-fy^;i/) 7°nt:;vT^ >© 

ftfc> t> 33 (3fBtg©7j«T^# & ft&2-7^y-2-p<i^-N-(2-fc: 

y^;V) 7*D^;i/T^> (744 mg, 4.50 mmol) L-ME^Oftfc* D 7 xVl/ 

^£/BV\ H»J29 ^ISI^tbT^Sa^t/ (268 mg, 0.642 mmol) £f#fco 
43% 

! H NMR (DMSO-cU (5(ppm): 7.91 (1H, d, J = 5.1 Hz), 7.35 (1H, dd, J = 7.0, 6.5 
Hz), 6.56-6.43 (3H, m), 6.56 (2H, s), 4.74 (1H, dd, J = 6.7, 4.4 Hz), 3.55-3.28 
(5H, m), 3.28 (2H, d, J = 5.2 Hz), 2.24-1.87 (4H, m), 1.10 (6H, s). 
APCIMS (m/z): 302 (M + H)* 
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i»J31:(S) -l-[2~-**)V-l- (5- hU7;V^D^^-;V-2-^U^ 

/PBS (ft^*219) 

2 -7% J - 2 -^^;i/-N- (5 -- hD-2 -hT'Ui?;i/) 7°Dt.Vl/T^ >£> 
ftt)D-fc:##^J34t:f3«0^an?»e)ti-5 2-7'$y-2-^^;i/-N- (5- h 
1 J7MD^^I/-2-t'JWl/) 7D^7^> (1.05 g, 4.50 mmol) 
'L-i58<Oftbt)fc77;HSfflv\ H»J 29 Ji^fciLTffifBfli^l (548 mg, 
1.33 mmol) £fffco 
JR*: 89% 

! H NMR (DMS0-d 6 ) £(ppm): 8.24 (1H, d, J = 2.7 Hz), 7.62 (1H, dd, J = 9.0, 2.7 
Hz), 7.43 (1H, t, J = 5.7 Hz), 6.70 (1H, d, J = 9.0 Hz), 6.58 (2H, s), 4.73 
(1H, dd, J = 6.2, 4.9 Hz), 3.61-3.25 (5H, m), 3.37 (2H, d, J = 5.7Hz), 2.17-1.95 
(4H, m), 1.09 (6H, s). 
APCIMS (m/z): 370 (M + H) + 

H»J32:(S) (3, 5-^Dn-2-^'J^;i/7U) -2-* 

2-T^y-2-^5 L ;V-N- (5 -- hD-2-fU^;i/) 7'D^7^>© 
ftfcDfc##fi»J35fcfB«0^-e^e>nS2-7^y-N^ (3, 
2-fcrU5W -2-^^;i/7°DbVl/T$> (1.05 g, 4.50 mmol) £J1V\ L-ffi5 

io^5fc7v;vi^i\ mmm 29 £iw:bT*flBfls£* (475 mg, 0.977 

mmol) £f#fco 
IR*: 65% 

»H NMR (DMSO-dg) 5(ppm): 7.98 (1H, d, J = 2.4 Hz), 7.83 (1H, d, J = 2.4 Hz), 
6.58 (2H, s), 6.48 (1H, t, J = 5.4 Hz), 4.77 (1H, dd, J = 6.5, 4.5 Hz), 3.68-3.21 
(5H, m), 3.40 (2H, d, J = 5.4 Hz), 2.25-2.01 (4H, m), 1.10 (6H, s). 
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APCIMS (m/z): 370 ( 35 C1 35 C1M + H) + , 372 ( 35 C1 37 C1M + H) + , 374 ( 37 C1 37 C1M + H) + 

mn@m:(S) -l - [l - (5-#;w\*^;v-2-t'U^;v:7:; y) -2-t 
^•;i/-2-7°Dt!;i'T^y]T-fe^-;b-2-fDi;^>*;b^- h U;K'fb^t)22i) 

2 -7* J -2 -pt^lz-N- (5 
to D 36 CfB«©^T-tf £>ft£ 2-T^-N- (5-*;Wt^>f;v- 

2-b°'J^;V) -2-^;i>7 , DK;i/7'S>&fflV\ H»J29 (1) h|B]#tbT 

43% 

*H NMR (DMSO-cU d (ppm) : 8.47 (1H, d, J = 2.3 Hz), 7.80 (1H, dd, J = 8.9, 2.3 
Hz), 7.08 (1H, br.s), 7.01 (1H, br s), 6.53 (2H, s), 4.73 (1H, m), 3.82-3.27 
(6H, m), 2.19-1.81 (4H, m), 1.12 (6H, s). 
APCIMS (m/z): 345 (M + H) + 

HM34:(S) - 1 -[ 1- (3-^>7;-2-f7^7^) - 2-*3~)\, 
£t) 222) 

2 -t*^ 7 - 2 -/^;u-N- (5 hn-2-t:';^;i/) rnw^© 
to b 37 izmmo^mm t>n&2-?$;-N- (3 -^7-^-2 -f 

^-;i/) -2-^^;b7°ntr;b7 > 5.> (860 mg, 4.50 mmol) IHBEK© 
tobi::7v;i,g?£;8l\ H»J 29 tl^licbT^fB'fb^rt) (145 mg, 0.327 mmol) 

JR*: 22% 

'H NMR (DMSO-ds) S(ppm): 8.29 (1H, d, J = 2.4 Hz), 7.90 (1H, d, J = 2.4 Hz), 
7.21 (1H, br s), 6.60 (2H, s), 4.75 (1H, dd, J = 6.8, 4.3 Hz), 3.66-3.17 (7H, 
m), 2.24-2.04 (4H, m), 1.09 (6H, s). 
APCIMS (m/z): 328 (M + H) + 
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H«J35:(S) -1- {1- [5 - (N, ^-Vt^-frT^;*)^-)],) -2- 

wvfr-rx;] -2-^^-;i/-2-7 e DtWT^y} 2-£d u^> 

h U ;i/ 7 v;i/gBfi- (te-^ 223) 
#%^38fcKtt©^-eff6tl*2-T^>'-N- [5- (N, N-i^^T 

^ 7 - 2 - f 2 ^;i/7°n tr;i/T 5. >(532 mg, 2.25 mmol) s 

tta£ttr;i/ ^ ^ (Merck, Aluminium oxide 90 active basic 0.063-0.200 mm, 326 mg) 
®N, N-^^WA7^ b* (10 mL) jg«C N 0 "CT?*@4*W 6011155 fcSB« 
®(S) - l-yntTW- 2-fDU ^>*;i/^- h U;i/(326mg, 1.50 mmol) 

1.5 mmmnLtzo -fe^ r ttrnmrnt LTfi*s«*5«b&^ 

A/7#7->>l/=100/0^90/10) -eiiU Mmi\j&®}<D7V-fc (37.0mg, 0.0993 
mmol) £f#fc 0 . 

(2) (1) unbtifzyV-fo (37.0 mg, 0.0993 mmol) ©7*7-;P (1 mL) ft 
$£7^;i/^ (11.5 mg, 0.0993 mmol) £#nx.fco ^ETt^ *7-;i/*g*U 
®fBfll£«l (23.0 mg, 0.0471 mmol) £&&^H*: LTfffco 
«: 3% 

>H NMR (DMSO-dJ 6 (ppm): 8.08 (1H, d, J = 2.2 Hz), 7.49 (1H, dd, J = 8.6, 2.2 
Hz), 7.09 (1H, t, J = 6.2 Hz), 6.63 (1H, d, J = 8.6 Hz), 6.57 (2H, s), 4.77 
(1H, dd, J = 7.0, 4.3 Hz), 3.80-3.20 (5H, m), 3.43 (2H, d, J = 6.2 Hz), 2.97 
(6H, s), 2.25-1.86 (4H, m), 1.18 (6H, s). 
APCIMS (m/z): 373 (M + H) + 

36:(S) - 1 - [ 1 - (5-7DP-2-t'U V)V7 * 7 ) - 2 
2 -7°p '\zjvr ^ 7 ]r-fe^-;i/- 2 - trn U ^>#;i/#x h D;i/ 7t;HK» Ub^r 
t)224) 

2-7^7-N- [5- (N, N-S^^;i^7:fc;i//i?x;v) 
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y-N- (5-^DD-2-b*U^;V) -2-^^;vrDf;i/T^>(163mg, 0.816 
mmol) mmmtt limm^LXm^^ (60.0mg, 0.133mmol) *mtzo 

Jfc*: 24% 

*H NMR (DMS0-d 6 ) 5(ppm): 7.92 (1H, d, J = 2.7 Hz), 7.45 (1H, dd, J = 8.9 Hz, 
2.7 Hz), 6.99 (1H, t, J = 5.1 Hz), 6.62 (1H, d, J = 8.9 Hz), 6.56 (2H, s), 4.78 
(1H, dd, J = 6.2, 4.6 Hz), 3.82-3.25 (5H, m), 3.40 (2H, d, J = 5.1 Hz), 2.25-1.90 
(4H, m), 1.18 (6H, s). 

APCIMS (m/z): 336 ( 35 C1M + H) + , 338 ( 37 C1M + H) + 

mmmwiis) 2-^^-1- (2-tru -2-7* 

(1) ##^J40fclB«©^ST'f§&n?.2-T^y-2-y^;i/-N- 

5. ¥-)]/) 7°P > (374 mg, 2.25 mmol), 7 'J >> A (50 on -fc 

5>f h, 872 mg, 7.50 mmol) ON, N-^/fM;VA7^ h* (6 mL) $6$ftfc N 0 °C 
T-*ffl#fF 6011155 CIBtt© (S) - 1 -/DtTt^l/- 2 -fcTn U ^>#;i/# 
(326 mg, 1.50 mmol) &Jn;U W«*-C S^IRHWf Ufco -fe5-f h£M?l 

nfel^^'J^W^Ai'PT h^^7-r— (^dd*m/^^;-ji/ = 

100/0-90/10) TitliU «IBfls£&<D:7y-# (347 mg, 1.96 mmol) ^ntz. 

(2) (1) T*tf e>tifc7 D-# (347 mg, 1.96 mmol) (3 mL) fflk 
C7?;H (227 mg, 1.96 mmol) Sflpfcfco *8EETt^^y'-;i/*fl*U *HfS<b 

(359 mg, 0.858 mmol) *m&&&tVXWto 
JM*: 57% 

'H NMR (DMS0-d 6 ) <5(ppm): 7.35 (1H, t, J = 6.4 Hz), 6.56 (2H, s), 6.44 (2H, d, 
J = 6.4 Hz), 4.74 (1H, dd, J = 6.8, 4.4 Hz), 3.65-3.16 (8H, m), 2.24-1.87 (4H, 
m), 1.10 (6H, s). 
APCIMS (i/z): 303 (M + H) + 
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:(S) -l-[2-^^;i/-l- (2-?-7^J;i/?^) 

;i/z^y]r-fe^-2-^Di;s?>*;v^-hU;i/ 7y;« (ft£-t)226) 

0SJIB09 37 h l^$l&#&T\ ###iJ 41 T*f# £ tlfe 2 - 7 ^ J - 2 ~ N - 

7°V¥fr7$> (410 ig, 2.40 mmol) =fc *9 *Sf3ft£#J (157 nig, 
0.371 mmol) § LTf#fc„ 
«*: 15% " 

•H NMR (DMSO-de) tf(ppm): 6.98 (1H, d, J = 3.8 Hz), 6.61 (1H, d, J = 3.8 Hz), 
6.56 (2H, s), 4.78 (1H, dd, J = 6.5, 1.9 Hz), 3.79-3.33 (6H, m), 2.24-1.99 (4H, 
in), 1.18.(6H, s). 
APCIMS (m/z): 308 (M + H) + 

^»J42:(S) -1 -[2-^^-1- (1, 3, 2 

))s7$.;) -2-7°Ptf;i/7'^y]7-fe^-;i'-2-b°P';^>*;i/^h v/u 7v 

mmmw tmm^mx-, 0mm 4z nmztitc 2-7^^-2 -^^-n- 

(1, 3, 4-^7>^7"J—)V- 2-4))/) 7U¥)17^> (632 mg, 3.67 mmol) 
£t)Mmfc&%0 (730 mg, 1.72 mmol) §a6@fti:b«o 
JRJ*£: 47% 

! H NMR (DMS0-d 6 ) S(ppm): 8.60 (1H, s), 6.57 (2H, s), 4.76 (1H, dd, J = 6.8, 
4.3 Hz), 3.76-3.42 (6H, m), 2.22-2.02 (4H, a), 1.24 (6H, s). 
APCIMS (m/z): 309 (M + H) + 

0SJK09 43 ; ( S ) - 1 -[ 1 - (5-i/7;-2-9-7V0)V7*;) -2-Xf-Jl 
-2-7D^7^]7tf;i/-2-KD Ui;>^;i/^- h 7Y« (it 
-&tJ228) 

H»J 37 tISI1i^^-e N #%^43-r-#5>tlfc2-T^/-N- (5-^77 
-2-^7*^'J;V) -2-^jl/7DbVV7^> (581 mg, 2.96 mmol) ctD^IB'fb 
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$m (872 mg, 1.95 mmol) £ Sfeiafti: UTff tzo 
«*: 66% 

'H NMR (DMSO-dg) S(ppm): 7.86 (1H, d, J = 2.7 Hz), 6.59 (2H, s), 4.74 (1H, dd, 
J = 6.8, 4.6 Hz), 3.61-3.37 (6H, m), 2.20-2.01 (4H, a), 1.09 (6H, s). 
APCIMS (m/z): 333 (M + H) + . 

HM44:(S) -l-[2-^^;i/-l- (4-7x-/l/-2-^/'j;V7^) 

£«29) 

ggjfiffl 37 l^lfilft*^ t? s 44 T-t# 6. tlfe 2 - T 5: y - 2 - p< - N - 

(4-7i-/l/-2-WJ;i/) 7DWl/7^> (741 rag, 3.00 mmol) <fcD1ff§B 
'ft^tt (1.28 g, 0.257 mmol) * &&fflfat LTtffco 
Um: 86% 

'H NMR (DMS0-d 6 ) <5(ppm): 7.82 (2H, d, J = 7.6 Hz), 7.56 (1H, m), 7.36 (2H, d, 
J = 7.6 Hz), 7.25 (1H, m), 7.01 (1H, s), 6^58 (2H, s), 4.66 (1H, t, J = 5.4 
Hz), 3.62-3.27 (6H, m), 2.09-1.94 (4H, m), 1.12 (6H, s). 
APCIMS (m/z): 384 (M + H) + 

H»J45: (S) — 1- {1— [5 — (N, N-i?*f-)lT$ - 4- 

2 -^T^VJITK;] -2-^5 L ;i/-2-7'DhVl/T^y} T-t3-)l- 

2 - 1: p i) p y-fyfr-ft- y V ;i/ 7 •vfrWM. (ftl^tJ 230) 

37 hnm.W^X, #%^145 T-#5>tlfc2-T^y-N- [5- (N, 

N-^^<f-;i/T^y^;i/*-;i/) -4-^?;i/-2-^7v"'J;i/] -2-^^;i/7" 

pfc.Vl'T*^ (645 mg, 2.21 mmol) J: D ^fBft-^tl (745 mg, 1.37 mmol) £6£ 
CT: 62% 

*H NMR (DMSO-dg) <5(ppm): 8.43 (1H, br s), 6.58 (2H, s), 4.76 (1H, dd, J = 5.7, 
4.3 Hz), 3.67-3.30 (6H, m), 2.67 (6H, s), 2.33 (3H, s), 2.07-1.98 (4H, m), 1.14 
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(6H, s). 

APCIMS (m/z): 429 (M + H) + 

H»I46:(S) -l-[2-/*-;i/-l- (5-*?)V-2-3-rW)l7^;) 

- 2 -rot;i/7^]7^?-;v- 2 -trb u ^>*;i//^- h u;p 7y;« Ub 

||« 37 ##^J 46 7?#6>nft 2 -T'S >> - 2 -jWI/-N- 

(■5-**7l/-2-*-7l/'J;i/) 7PWl/7^> (500 mg, 2.70 mmol) <kt>»fiBfti 

(378 mg, 0.865 mmol) £fi£«£bT#fco 
W: 32% 

*H NME (DMS0-d 6 ) £(ppm): 6.63 (1H, d, J = 1.6 Hz), 6.56 (2H, s), 4.77 (1H, dd, 
J = 6.5, 4.6 Hz), 3.72-3.25 (6H, m), 2.19-2.01 (4H, m), 2.19 (3H, s), 1.14 (6H, 
s). 

APCIMS (m/z): 322 (M + H) + 

HIS0IJ47: (S) - l-[4-*?-)l- 1- {2-V?i?-)V) - 4 - tT^ U 
^^]T-fe^;i/-2-ifDU^>*;i/^-hU;i/ 2ffl& (lbi§r»2) 

4-T^y-l- (5-S/ry-2-KUy;i/) -4-x?-;i/fc:^U^>CDfU) 
Ifc*: 25% 

»H NMR (DMSO-de) <5(ppm): 9.13 (1H, br s), 9.05 (1H, br s), 8.40 (1H, d, J = 
1.4 Hz), 8.16 (1H, dd, J = 2.7, 1.4 Hz), 7.84 (1H, d, J = 1.4 Hz), 4.83 (1H, 
dd, J = 7.0, 4.3 Hz), 4.30 (2H, d, J = 13.5 Hz), 4.10-3.90 (2H, m), 3.70-3,60 
(1H, m), 3.53 (2H, m), 3.15-3.00 (2H, m), 2.25-2.10 (2H, m), 2.10-1.95 (2H, 
m), 1.95-1.75 (4H, ■), 1.44 (3H, s). 
APCIMS (m/z): 329 (M + H) + 
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$)K0!48: (S) - 1 -[4 -*?■))/- 1 - ( 2 - 1' U 5 -4-t^US>;i/ 

4-T^y-4-^^-;i/-l- (5 -7iz;b-2-tiJ^l/) h^ijy>©^ 
t)t>fc##W8T^#e>tL2.4-7'^y-4-p<5 : -;i/-l- ( 2 - Y. U 5. K 

W: 29% 

! H NMR (CDC1 3 ) S(ppm): 8.28 (2H, d, J = 4.6 Hz), 6.44 (1H, t, J = 4.6 Hz), 4.78 
(1H, d, J = 7.0 Hz), 3.95-3.75 (4H, m), 3.75-3.60 (1H, m), 3.60-3.40 (1H, m), 
3.40 (2H, d, J = 1.1 Hz), 2.40-2.05 (4H, m), 1.70-1.50 (5H, m), 1.15 (3H, s). 
APCIMS (m/z): 329 (M + H) + 

H$B#19: (S) - 1 -[4-^^)1- 1 - (4-eU -4-t-^U^;]/ 
7 2 - KD ij y>*Mr b Gfbi%tJ234) 

4-T$;-4-*?-)i- 1- (5 -7:n-;i/-2 -eys>;i/) f^'J^VOft 

t>Dt##^J49T't#^n-5 4-7-^^-4-^^-1 - (4-tf';>^-;i') b' 
W : 8% 

*H NMR (CDCI3) <5(ppm): 8.57 (1H, d, J = 1.1 Hz), 8.16 (1H, d, J = 6.5 Hz), 6.49 
(1H, dd, J = 6.5, 1.1 Hz), 4.78 (1H, d, J = 6.8 Hz), 3.85-3.40 (6H, m), 3.37 
(2H, d, J = 1.6 Hz), 2.30-2.10 (4H, m), 1.60-1.40 (5H, m), 1.14 (3H, s). 
APCIMS (m/z): 329 (M + H) + 

H»J50: (S) - 1 -[4-^^)1- 1- (5-h'J7JI/^D^^-2-bfU^ 
(lbi^235) 

- 1 - (5-$/7v-2-£y^;v) -4-^;i/fc"^y^>©fU> 

bfc, #^J50T*t#^tlS4-T^y-4-^^;b- 1- (5-b'J7MP^^ 

;v-2-t:';y;i/) £^y^>&m\ (S) -i-7n ; E7W;i/-2-tD>j 
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Lxm\ mmmw o) jm (4) bmm^Lxmt^h^^ntco 

'H NMR (DMSO-ds) <5(ppm): 9.09 (2H, br s) 3 8.41 (1H, d, J = 2.7 Hz), 7.83 (1H, 
dd, J = 9.2, 2.7 Hz), 7.04 (1H, d, J = 9.2 Hz), 4.83 (1H, dd, J = 6.6, 4.2 Hz), 
4.37 (2H, m), 4.15-3.90 (2H, m), 3.70-3.60 (1H, m), 3.60-3.40 (2H, m), 3.15-2.95 
(2H, m), 2.25-2.10 (2H, i), 2.05-1.95 (2H, m), 1.90-1.75 (4H, m), 1.45 (3H, 
s). 

APCIMS (m/z): 395 (M + H) + 

mmsu (S) - 1 -[ 1 - (5-^nn-2-tru^;v) -4 4-e 

(1) ##$J51-?:1#£ti£4-7^y-l- (5-^nn-2-t?D^;i/) -4- 
.^^;i/t^U^> (310 mg, 1.37 mmol) CDT-fe h (10 mL) fc, 7 y 
to'l^A (50M%on-fe7^ h, 580 mg, 5. 00 mmol) i:*^T^*ffl#I^6011155 
tf3*©(S)- 1 -^D^7t^l/-2-t:n Ui;>^;v^- h ij;v(217mg, 1.00 
mmol) §APX.Ts ^T'lM#bfeo HJ&«MbT, 

feit^ ^> 'J *y 7A^DYb^7 7^f - tig bs mmib&M(D7 y-# 

(362 mg, 1.00 mmol) 

(2) (1) -?#£*x£:7>;-#: (362 mg, 1.00 mmol) ©1, 4 

(10 mL)ts 4 nol/Ufifczk*- 1, 4 (5 mL) fc^T^n^ 

Mi^fbbs ^IB^^I (330 mg, 0.759 mmol) »&f£Hh LT#£o 
IK*: 55% 

'H NMR (DMSO-dg) <5(ppm): 9.06 (2H, br s), 8.11 (1H, d, J = 2.7Hz), 7.65 (1H, 
dd, J = 9.2, 2.7 Hz), 6.97 (1H, d, J = 9.2 Hz), 4.83 (1H, dd, J = 7.0, 4.6 Hz), 
4.21 (2H, m), 4.10-3.90 (2H, m), 3.75-3.65 (1H, m), 3.65-3.50 (2H, m), 3.05-2.95 
(2H, m), 2.24-2.10 (2H, m), 2.05-1.95 (2H, m), 1.90-1.75 (4H, m), 1.42 (3H, 
s). 
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APCIMS (m/z): 362 ( 35 C1M + H) + , 364 ( 37 C1M + H) + 

mMMSZ: (S) - l-[4-^^;i/- 1- (5-7i^-2-K'J^l/) -4- 

u ^;i/7 ^ J ] 7-fe - 2 - k p U V > fifr-ft- h u ;i/ (fb»37) 

##M53-e# *l<S 4 - 7- * 7 - 4 - 1 - ( 5 - 7 x 2 - £ U S> 
;]/) (1.25 g, 4.68 mmol) ON, N-^^fMM7^ K« (15 mL) 

£s ^S^BOlllSBfcSftCD (S) -l-7n^7-fe^;i/-2-fDU^>*;i/^ 
- h U;i/ (326 mg, 1.50 mmol) £in;L s Sg^l»bf;„ f§ 

;nfe&*£&fbU mUib-gm. (556 mg, 1.38 mmol) £f#fc 0 
JRafs: 29% 

*H NMR (CDClj) £(ppm): 8.43 (1H, d, J = 2.7 Hz), 7.70 (1H, dd, J = 8.9/2.7 
Hz), 7.53 (2H, d, J = 7.6 Hz), 7.41 (2H, dd, J = 7.6, 7.6 Hz), 7.30-7.27 (1H, 
m), 6.73 (1H, d, J = 8.9 Hz), 4.90 (1H, d, J = 8.1 Hz), 3.80-3.50 (6H, m), 
3.50-3.30 (2H, m), 2.40-2.10 (4H, m), 1.80-1.50 (5H, m), 1.16 (3H, s). 
APCIMS (m/z): 404 (M + H) + 

H»i53: (S) - 1 -[4-^;i/- 1- (2-fc:!J$>;iO r4-K^'jy)l/7$ 
J }T^)V- 2 -fcTP U h U;v 2HI (M238) 

Dfcv ##^J52Tt#^ti^4-7^y-4-^5 L ;i/-i- (2-fcrys>;io t:^u • 
s>>£J3i\ (S) -i-7*D ; E7-iz^;i/-2-t.-PU^>5b;i/^-h'j;i/^©|g 

JR*: 48% 

•fl NMR (DMSO-de) S(ppm): 9.26 (1H, br s), 9.15 (1H, br s), 8.10-7.90 (2H, m), 
7.42 (1H, d, J = 8.9 Hz), 6.97 (1H, dd, J = 6.8, 6.8 Hz), 4.83 (1H, dd, J = 
7.0, 4.3 Hz), 4.38 (2H, d, J = 13.2 Hz), 4.15-3.88 (2H, m), 3.80-3.70 (1H, m), 
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3.70-3.50 (2H, m), 3.20-3.05 (2H, m), 2.25-2.10 (2H, m), 2.10-1.95 (2H, m), 
1.95-1.80 (4H, m), 1.45 (3H, s). 
APCIMS (m/z): 328 (M + H) + 

mMMM: (S) - 1 -[1 - (5-*/T;-2-\ZV*J)l) - 4 -xg^l/- 4 - 1? 
^'J^7^]7-bf;i/- 2 -KP U^>7j;i/fc h U;i/ 2«& ({b£rt»239) 

(1) ##$J54-Zr?# S>tl54-^^^-l- (5-^>7;-2-tf'J^) -4- 
x^;i/b'^.'J^> (485 mg, 2.11 mmol) ©N, N-^^fWM7^ (10 
ml) fc> • — *»• (177 mg, 1.05 mmol) S«a#fF6011155{3 
IB®© (S) - 1 -^Dmf;i/-2-t'D h U;Kl52mg, 0.700 
mmol) gS^4BSIia«#L&o &jtift$ftflg& *£J0*T* D n*/l/A 

7 7-f-tJWIU «fafl3^»0 7U-# (256 mg, 0.700 mmol) £f#fco 

(2) (1) T?*#e>ftfc7 U-* (256 mg, 0.700 mmol) ©THF^rt (30 mL) t N 4 
mol/im^m- 1 , 4 (2 mL) ^7K^T-ei0x.s 1 Ofrffi 

m (300 mg, 0.683 mmol) *m&$&^t LXntzo 
JR*: 32% 

'H NMR (DMSO-dg) tf(ppm): 8.85 (2H, br s), 8.50 (1H, d, J = 2.2 Hz), 7.87 (1H, 
dd, J = 8.9, 2,2 Hz), 6.97 (1H, d, J = 8.9 Hz), 4.83 (1H, dd, J = 7.0, 4.9 Hz), 
4.27 (2H, d, J = 14.0 Hz), 4,05-3.85 (2H, m), 3.80-3.70 (1H, m), 3.70-3.50 (2H, 
m), 3.25-3.05 (2H, m), 2.18 (2H, dd, J = 9.5, 6.5 Hz), 2.10-2.00 (2H, m), 
1.95-1.75 (6H, m), 0.91 (3H, t, J = 7.2 Hz). 
APCIMS (m/z): 367 (M + H) + 

H»J55: (S) - 1-[1 - (5— >7V-2-b'D^;i/) -4-7x^-4- 
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240) 

Dfc#%^j55-e^t>ns4-r^y.-i- (5-^T^-2-fj^;i/) -4-7 

'H NMR (DMS0-d 6 ) S(ppm): 9.51 (2H, br s), 8.49 (1H, d, J = 2.2 Hz), 7.87 (1H, 
dd, J = 9.2, 2.2 Hz), 7.75 (2H, d, J = 7.3 Hz), 7.55-7.40 (3H, a), 6.98 (1H, 
d, J = 9.2Hz), 4.68 (1H, dd, J = 6.2, 4.1Hz), 4.44 (2H, d, J=12.4Hz), 3.75-3.65 
(2H, m), 3.60-3.40 (2H, m), 3.27 (1H, m), 2.95-2.65 (4H, m), 2.30-2.15 (2H, 
m), 2.10-2.05 (2H, m), 2.00-1.80 (2H, m). 
FABMS (m/z): 416 (M +. 2H) + 

f«'J56:(S) -1-[1- (5-^ Y*i/i3)\,i£-)\s-2-Wy)\'7*;) - 

2-^5 L ;i/-2-^nhvi/T^y]^-fe^;i/-2-b-DU^>*;v^-h u;v ? 
■?)iMi& (<b-£rti241) 

(1) ##W6{CI3«©#&-£*#£*13 2 -y^y-N- (5-* Y^jifrif.- 
;i/-2 -trU^;i/) -2 -*3-)V7u ¥)1<7K > (335 mg, 1.50 mrnoDs 7 
U<?A (spray dried) (174 mg, 3.00 mmol) ©N, N-S^^;1/*;VA:p^ h* (4iL) 
«*fcx 0 °CT**H#fF6011155fcfBi8© (S) - 1 -^D^T-b^- 2 - £D U 

h (217 mg, 1.00 mmol) £jbniU ITOg-£4B# ISm^Lfco -fe^ 

-;u = 100/0-90/10) T?3BfiKU mZfc&moyV-fo (301 mg, 0.837 mmol) % 

(2) ( 1) T=»6tlfc7U-# (301 mg, 0.837 mmol) (D**J-)}, (3 mL) 
fc7^;i/$? (97.0 mg, 0.837 mmol) fcinfcfco «ETT?^ * ^-;i/£g£U ©IB 
rt5#& (332 mg, 0.698 mmol) ^i^ifcbtffco 

IR*: 70% 
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»H NMR (DMSO-dg) S(ppm): 8.52 (1H, d, J = 2.2 Hz), 7.80 (1H, dd, J = 8.8, 2.2 
Hz), 7.32 (1H, br s), 6.62 (1H, d, J = 8.8 Hz), 6.58 (2H, s), 4.72 (1H, dd, 
J = 6.2 Hz, 4.6 Hz), 3.76 (3H, s), 3.68-3.33 (7H, m), 2.27-1.93 (4H, m), 1.09 
(6H, s). 

APCIMS (m/z): 360 (M + H) + 

»J57:(S) -1 -[2-^^-1- (5-^^-2-b , U^;i/7 7 ^y) - 
2 - 7°d \t)\,7 5. J ] T-te f-)]/- 2 - \Z n I) V h u ;b 7 (-fb^- 
t>242) 

2-7-^y-N- (5-p< b^^*;i/^^;i/-2-t'j^;i/) -2-^;i/7-n 

t^;i/^ 5. XDftt) D t##^J57t|B«g©^^-e# ?>tl^)2-T^y-2-^5 : -^- 
N- (5-^f-;V-2-b*i;^;b) 7°pt:;i/7^> (269 mg, 1.50 mmol) *m\ 
mMM56tmm^LXmm<h^ (265 mg, 0.614 mmol) 
61% 

«H NMR (DMS0-d 6 ) 6(ppm): 7.75 (1H, d, J = 2.2 Hz), 7.22 (1H, dd, J = 8.6, 2.2 
Hz), 6.55 (2H, s), 6.50 (1H, d, J = 8.6 Hz), 6.30 (1H, t, J = 5.4 Hz), 4.75 
(1H, dd, J = 6.5, 4.6 Hz), 3.66-3.36 (5H, m), 3.27 (2H, d, J = 5.4 Hz), 2.18-1.98 
(4H, i), 2.08 (3H, s), 1.10 (6H, s). 
APCIMS (m/z): 316 (M + H) + 

«#|58:(S) -1-[1- (5-^V7°n^;i/-2-tU^T^y) -2-* 
?■))/- 2 -7UK)l7z. J ]T^^-)V- 2 -t'D U^>*^^- h U;V 7YM 

2 -T^J-N- Y*i/l})\'#-)\'-2-Wy)\s) -2-*^)\s?u 

Y.K7 X XDttih*) fc#%^J58{ifB«©^S'et#^tl?) 2-TXJ-N- (5--T 
V7°Pf;i/-2-tfU^;V) -2-^^;P7"Df;i/T^> (74.0 mg, 0.357 mmol) 

mmm56 1 mnt LTMmit&m (66.0 mg, 0.142 mmoi) %mz 0 

IR*: 60% 
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'H NMR (DMSO-dJ tf(ppm): 7.80 (1H, d, J = 2.3 Hz), 7.32 (1H, dd, J = 8.6, 2.3 
Hz), 6.55 (2H, s), 6.54 (1H, d, J = 8.6 Hz), 6.43 (1H, br s), 4.77 (1H, dd, 
J = 6.8, 4.6 Hz), 3.74-3.37 (5H, m), 3.30 (2H, d, J = 3.2 Hz), 2.78-2.68 (1H, 
m), 2.20-1.94 (4H, m), 1.15 (6H, d, J = 6.8 Hz), 1.14 (6H, s). 
APCIMS (m/z): 344 (M + H) + 

m&MM: (S) - 2- (2-i/7y-l-t'0'J^l') — N— [2- (5-- 

%m&^[7\s$y-^^l3)\/'VVj^4--y^ny(M[\. Chem. Soc. Jpn.X 
50 m, 1956-1960 M (1977 3?) ] © (S) - 2 - t^n >J h U;u mm 

M. (0.10 g, 0.75 mmol)© 1, 4-^^> (10mL)«{C, ^m^U ^A (0.22 
g, 1.66 mmolk 3>Mb*U£A (0.25 g, 1.51 mmol) 18 T*f#£>:ft,3 2 

-^DD-N-[2-(5--hD-2-^'J^l/7^)xf;v]7t^5 F (0,23 
g, 0.89 mmol) 80 o C-e4^P^JPM#bfco &mmWC&'&. ISW^7j< 

ilMII^Mil^DT h^7 7^-T-!»MU^BB{b-&tl (34.9mg, 
0.11 mmol) £t#fc 0 
W: 15% 

! H NMR (CDC1 3 ) d(ppm): 9.00 (1H, d, J = 2.6 Hz), 8.13 (1H, dd, J = 9.2, 2.6 
Hz), 6.41 (1H, d, J = 9.2 Hz), 6.36 (1H, br), 4.89 (1H, m), 3.79-3.68 (2H, m), 
3.66-3.55 (3H, m), 3.49-3.37 (1H, m), 3.31-3.19 (2H, m), 2.59 (1H, m), 2.19-2.06 
(2H, m), 1.94-1.75 (2H, m). 
APCIMS (m/z): 317 (M - H) + 

H»J60: (S) -l-[2- (3-S/^y-2-b*U^;i/r^y) xh^S/jT-fe 

14 izmmo^mm \ n& 2 - ( 3 - */t j - 2 - h- y % j ) ^ • 

(0.20 g, 1.23mmol)©THF(10mL)«£s 3K^T7f**fl3^ h U t> A (60% 
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mam%®&, 98.2 mg, 2.46 mmol) Wfi^Tf ll^MJl»bfco £J&«fc 

(S).-^D : ET-fe^-;i/-2-irPU^>*;i/^-hU;i/ (265 mg, 1.23 mmol) CD 
THF (5mL) MflTC 3B$B*flibfc. £«£'J>:l©7js£flD;L % 

*7A^PVF^77>f-TliU ^IB<b-^t).(172 mg, 0.58 mmol) £f#fc 0 
Jfc#£: 47% 

»H NMR (CDCI3) (ppm): 8.26 (1H, dd, J = 4.9, 1.8 Hz), 7.65 (1H, dd, J = 7.6, 
1.8 Hz), 6.60 (1H, dd, J = 7.6, 4.9 Hz), 5.94 and 5.87 (1H, br), 4.89 and 4.79 
(1H, m), 4.29 and 4.19 (2H, s), 3.83-3.71 (4H, m), 3.63 and 3.48 (2H, m), 
2.39-2.02 (4H, m). 
APCIMS (m/z): 300 (M + H) + 

H$^J61 : (S) -2-J'7V-N-[2- ( 5 -- h D - 2 - f U VJITK J ) ^ 

- 1 - trn y § K (-ffc^ 303) 

MJ**y> (81 mg, 0.27' mmol) ©^fb^U> (5 mL) BUtlJO (S) 

-2-t'D y^>*;i/!i?- h y;i/ JgM (73 mg, 0.55 mmol) ®j&fb^l/> (5 
mL) *«*J0^.3fcS6N ^^fch'Ji^7^> (0.15 mL, 1.08 mmol) £JDX^ |bJ 

a«T?2.5.K?iffliftBibifeo mm^mo2- (2-7$;x.m7$s) -5- 

-bofy^> (100 mg, 0.55 mmol) £tfh Ui^75> (0.15 mL, 1.08 mmol) 
i/U*W*7A^OYh^7^ -7? bs WIBfli^ ( 148 mg, 0 . 49 mmol ) * 
W: 89% 

] H NMR (CDC1 3 + tPS-Jb-di) <5(ppm): 8.94 (1H, d, J = 2.6 Hz), 8.14 (1H, dd, 
J = 9.2, 2.6 Hz), 6.52 (1H, d, J = 9.2 Hz), 4.68 (1H, m), 3.55 (2H, t, J = 5.9 
Hz), 3.46-3.35 (3H, m), 3.26 (1H, m), 2.28-2.14 (4H, m). 
APCIMS (m/z): 305 (M + H) + 

70*##r H-#faC 13 H 16 N 6 0 3 (304.308): C, 51.31; H, 5.30; N, 27.62. |jH«: C, 
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51.07; H, 5.33; N, 27.47. 

IWJ62: (S) -2— >7V-N-[2- ( 3 -*/TJ - 2 - 1' U V)\s7 % J ) x 
f-M- l-fn U K (rt^ 304) 

##0>J2O (1) Ti#£>fri£3-:>7V-2- (2-/h^>*M-;i/7^x 
T^JWVy (112 mg, 0.43 mmol) ###120 (2) IB 

tgCD^LS^frV^ 2 - (3-$/5V-2-Ky$?;i/) 7^x^7^> 2ttBfe!& 
fcH^fco »6>tlfc2- (3->>Ty-2 -KU^) 7^xW^> 2^ 
WS&®mh*3-V> (10 mL) MMt, fctfTT? h (0.29 mL, 2.08 

mmol) MN, N-3b;M?=;i/$M =• (55.2 mg, 0.34 nmol) £i0^ HH 

a&T? i.5M»bfc^ turn® (s) -2-KP"uy>*;i/5i?=hu;i/*l»fi 

(37.6mg, 0.28mmol) (DUfct^Vy (5mL) > (0.12 mL, 0.86 

mmol) ^T^TU ^ST,«»bfeo £j&tt$*tt£s 'SUE 

ft ^ U * ^A^DYb^?^ U «IBft-M (23. 3 mg, 0. 08 mmol ) 

JR*: 29% 

»H NMR.(CDC1 3 ) tf(ppm): 8.24 (1H, dd, J = 4.9, 2.0 Hz), 7.67 (1H, dd, J = 7.6, 
2.0 Hz), 6.63 (1H, dd, J = 7.6, 4.9 Hz), 5.85 (1H, br), 5.51 (1H, br), 4.75' 
(1H, m), 3.70 (2H, m), 3.55-3.51 (2H, m), 3.39 (1H, m), 3.24 (1H, m), 2.27-2.11 
(4H, m). 

APCIMS (m/z): 285 (M + H) + 

Hl^!l63:N-[2- (Z-*/7;-2-\ZV*Jfr7%J) if;i/]-l-tn'jy 

(S) -2-t!nu^>*;i/^-hU;v tt»ttcD^to»)K:t:ny's?>*fflv\ 

mmm 62 tmmz iTisfl^s^fc. 

JR»: 11% 

»H NMR (CDClj) <5(ppm): 8.25 (1H, dd, J = 5.0, 2.0 Hz), 7.67 (1H, dd, J = 7.6, 
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2.0 Hz), 6.61 (1H, dd, J = 7.6, 5.0 Hz), 3.67 (2H, i), 3.54-3.29 (6H, m), 

1.95-1.87 (4H, m). 

APCIMS (m/z): 260 (M + H) + 

f»J64: (S) -2— >7V-N-[3- ( 3 -*/T J - 2 -b° U K /) 7 
2 - ( 3 -*/YJ - 2 - £ U SW) T ^ y ^ > 2?mM<DlXlD D fc> 

###y 21 fciB«©#&T-*# & 3 - ( 3 - $/tv - 2 - b? y ^ y ) rot 

;i/7^ > 2&&££fflv\ HMJ 62 fcHtHfc l/t«MI#fe. 
ifc*: 82% 

*H NMR (CDC1 3 ) (ppm): 8.23 (1H, dd, J = 4.9, 1.8 Hz), 7.64 (1H, dd, J = 7.6, 
1.8 Hz), 6.59 (1H, dd, J = 7.6, 4.9 Hz), 5.77 (IhI t, J = 5.9 Hz), 5.63 (1H, 
t, J = 5.6 Hz), 4.78 (1H, m), 3.64 (2H, dt, J = 6.1, 5.9 Hz), 3.52 (1H, m), 
3.40-3.24 (3H, m), 2.32-2.15 (4H, m), 1.80 (2H, tt, J = 6.1, 6.1 Hz). 

f&m&S: (S) -l-[2- {2-*r;*Wl/l3M*yr% Y) x.?-)V7$;] 

(1) 59 lcI3«0^-C#^ti§N-(2-T^yx5 L ;i/)-2-#y WJ 

h* (860 mg, 3.98 mmol) ©N, N-y^fM;i/A7$ h* (10 mL) 
fcttfcx &fiT?#Bfl*lF 6011155 fcSB«©- (S) - 1 -/P^^b- 2 -b*D 
DA- (345 mg, ; 1.59 mmol) ON,N-i/7f JI/*iVA7^ K (5mL) 

y-;i/=8/l) tilts Umh&moyV-fa (322 mg, 0.910 mmol) £#fc 0 

(2) (1) T!»t.ft&7V-ft (322 mg, 0.91 mmol) O^^/Wl/ (3 mL) mm. 
fc N 4 mol/L WkiikM- 1 , 4 (0.68 mL, .2.73 mmol) £ira*.fco 

mmy^mm^^hxn^ntzm^ 2 -fn*; -ftp zmmfc 
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U Wm&ta (145 mg, 0.340 mol) bTfcfc, 

'HNMR (DMS0-d 6 ) <5(ppm): 9.51 (1H, s), 9.38-9.30 (1H, m), 8.24-8.20 (2H, m), 
8.05-7.98 (2H, m), 4.85 (1H, dd, J =5.7, 5.7 Hz), 4.17-4.07 (2H, m), 3.78-3.18 
(6H, m), 2.26-1.96 (4H, m). 
APCIMS (m/z): 353 (M + H) + 

nMMM: (S) -l-[2- (2-y^>tDV^^^ k) ^f-jvr 
)i - 2 - 1* n >; y % h u ;u «bi%f) 402) 

N-(2-T^yx^;i/)-2-^^^U>*;i/^it^ K©«*)!5fc#%^ 60 
tr#£>tl£N- (2-7Ux^V) - 2 K*/flV\ «#l 
65 ^itLtW«3^fe. 
»: Z% 

'H NMR (DMSO-dg) 6(ppm): 9.16 (1H, br s), 8.68 (1H, t, J = 5.8 Hz), 7.86 (1H, 
d, J = 1.4 Hz), 7.17 (1H, d, J = 3.2 Hz), 6.64 (1H, dd, J = 3.2, 1.4 Hz), 4.84 
(1H, dd, J = 6.2, 4.9 Hz), 4.16-4.02 (2H, m), 3.65-3.41 (2H, m), 3.39-3.24 (2H, 
a), 3.21-3.04 (2H, m), 2.23-1.88 (4H, m). 
APCIMS (m/z): 291 (M + H) + 

H»J67: (S) -1- (2-^X7n*x^l/7^) 7%*)),- 2 - KD >J 
i? > h U ;i/ £8$ (fl^t) 403) 

N-(2-T^yx^;i/)-2-^r^^U>>b;^dr-9-^ H ©ftt> (3 61 
*l&N- (2-7^x^) K£Mv.\ HJSM65 fcHtRfc bT 

W: 21% 

'H NMR (DMSO-dfi) S(ppm): 9.09 (1H, br s), 8.75-8.67 (1H, m), 7.89-7.86 (2H, 
i), 7.55-7.45 (3H, i), 4.84 (1H, dd, J = 5.5, 5.5 Hz), 4.17-4.01 (2H, m), 
3.65-3.06 (6H, m), 2.25-1.94 (4H, m). 
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APCIMS (m/z): 301 (M + H) + 

»J 68 : (S) -1- (l-'<>'J'()l-4-¥^W)l7$;) 7^)^-2 
-tP'j^>^-h U ;i/ ffigffi (ftl^J 404) 

(1) ###"J 63 tiB*o^-ef#6»n^>4-T^y- l-^y^-Y^h-^u^v 

(1.20 g, 6.00 mmol) ON, N-^^fMMT^ H (15 mL) j§it N giST?* 
K^>>>A --tKIO^) (504 mg, 3.00 mmol) £SDXs ^ST' 5 #i?TO$Lfco 
^©^ *6!#a*F 6011155 tiBis© (S) -l-7*n ; E7-k^l/-2-toiJ^> 
h (434 mg, 2.00 mmol) ©N, N-^^;i/*M7^ K (5 mL) % 

-;i/=8/l) -eUSLs 1ifB'fb^-tJ©7 U~ffc (680 mg, 2.00 mmol) £#fco 

(2) (1) T"f#£>ftfc7 U-ft (680 mg, 2.00 mmol) (DM?;-)l (6 mL) 

fc* 4 mol/L «7jc^- 1 , 4-it**-y->®m (1.50 mL, 6.00 mmol) %m%.t:o 

U Wmh&m (180 mg, 0.48 mmol) ^^-fe^ H l^LT^feo 
24% 

'HNMR (DMS0-d 6 ) <S(ppm): 9.22 (1H, br s), 7.47-7.43 (3H, m), 7.38-7.33 (2H, 
m), 4.84 (1H, dd, J = 6.8, 4.6 Hz), 4.01-3.99 (2H, m), 3.63-3.24 (7H, m), 
2.24-1.95 (6H, m), 1.58-1.34 (2H, m). 
APCIMS (m/z): 341 (M + H) + 

(S) -1- (l-^n^y^;i/-4-tf^U^;i/T^y)T-te^;V-2 
- en u V >j3)V#- h U ;v tfflgffi Mb£rt) 405) 

4-7*; -I -*>V4)l\Z*VS?><Dfttot)£$%Wte"1!nt>tl&4-7$ 
y - 1 -r:33f-y^;i/b'^U^>%^v\^»J68hlnI1i(cbT^fB'fb^rt)§lifeo 
JR*: 69% 

84 



WO 02/051836 



PCT/JP01/11578 



'H NMR (DMS0-d 6 ) <5(ppm): 9.34 (1H, br s), 8.78 (1H, dd, J = 5.1, 1.6 Hz), 8.74 
(1H, d, J = 1.6 Hz), 8.07 (1H, ddd, J = 7.8, 1.6, 1.6 Hz), 7.72 (1H, dd, J = 
7.8, 5.1 Hz), 4.85 (1H, dd, J = 7.6, 5.1 Hz), 4.17-3.98 (2H, m), 3.65-3.36 (6H, 
m), 3.24-3.06 (1H, m), 2.27-1.94 (6H, m), 1.74-1.51 (2H, m). 
APCIMS (m/z): 342 (M + H) + 

mmmio: (s) -n- [2 - ( 2 - - 1 - i;d u ^zjwM-jM'fji/? 

5 y) ^<>-{f>xj\y^>T^ K ^^>^;^>^ 0fb-£t)406) 

(1) 62 fciB*©#mr#£>*i3N- (2-T^yai5 L ;i/) ^>-t?>;*;i/* 
H (1.20 g, 6.00 mmol) ©N, N-^^;i/*;VAT 5. K (20 mL) mWit, 

MU-e&m&fr 6011155 izmmo (S) - l-yn^T-fe^;V-2-trDU^>* 
h (434 mg, 2.00 mmol) ^Jp^ s lUSJS^ 24 «m#L;fco SJi&M; 

PTf>^77^- (^DD*;i/A/^^y-;i/=8/i)-cilu ^ta^ti© 7 - 

#: (480 mg, 1.43 mmol) *mtco 

(2) (1) T'Wbtitz? V— ft (480 mg, 1.43 mmol) <2M#y-;i/ (3 mL) 
*#>Z)]/*>M (138 mL, 2.15 mmol) fcflB&fco p< # > — ;i/£^*LTl#£> 

nfc^iS* THFs zKiPfeSrlWbU (460 mg, 1.06 mmol) ZM&m&t 

JR*: 53% 

'H NMR (DMS0-d 6 ) tf(ppm): 7.83-7.80 (2H, m), 7.69-7.60 (3H, m), 4.83 (1H, dd, 
J = 5.9, 5.9 Hz), 4.01-3.85 (2H, m), 3.63-3.29 (5H, m), 3.09-2.89 (2H, m), 
2.59-2.49 (1H, m), 2.29 (3H, s), 2.25-1.93 (4H, ■). 
APCIMS (m/z): 337 (M + H) + 

mMM 71: (S) -l - ( l -^>^>x;i'*-;i>-4-t'^i)^;i'7'^) r-fe 
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(1) #i##ij65T#£ft&4-:p^- l -^>-fe*>^;v*-;bt^u^> (1.44 

g, 6.00 mmol) ©N, N-^^l^VAT^ Y (20 mL) gffiT-#@ft# 
6011155 fcg3«©(S) - 1 -7*D^ET-fe^;i/- 2 - en U ^>#;i,#- h (434 
ing, 2.00 mmol) £fln;L mU&T: 24B#P^#bfeo ^M^iEgm M 

(77Dn^;i/A/^^y-;V=8/l) T«U »fBfli£«©7 ft (670 mg, 1.78 
mmol) £t#fc 0 

(2) (1) 7?H6*lfe7iJ-# (480 mg, 1.78 mmol) (3 mL) *§M 
£s ;><^>*;]/*>^ (173 mL, 2.67 mmol) £;&D£fco ;P*®*bT^6 
nfea**2 -7*n7V-;K x^y-;v^63!ei|fl3U#iBfl3^ (444 mg, 0.930 
mmol) fcftteJjggfcLTft&o 

JR*: 47% 

flNMR (DMSO-d,) tf(ppm): 9.01 (1H, br s), 7.77-7.63 (5H, m), 4.83 (1H, dd, J 
= 5.9, 4.9 Hz), 3.99-3.94 (2H, m), 3.75-3.61 (4H, m), 3.45-3.32 (2H, m), 
3.14-2.97 (1H, m), 2.34-2.02 (6H, m), 2.29 (3H, s), 1.70-1.56 (2H, m). 
APCIMS (m/z): 377 (M + H) + 

m&M72: (S) - 1- {l-[5 - (N, N-^^7^W-;i/) - 2- 
Hj;V (fls£4fe501) 

2 - ( 2 - ^7^^;i/7 3; y ) ^3-)\sT K ycDiXt) D 66 fciB®©#&T* 

*§£>tl3 2-:P^-N- [5- (N, ft-Vtm/TXJWti-ti) -2-fU 

fee 

IR*: 71% 

'H NMR (CDClj) d(ppm): 8.42 (1H, d, J = 2.4 Hz), 7.64 (1H, dd, J = 8.9, 2.4 
Hz), 6.49 (1H, d, J = 8.9Hz), 6.01 (1H, br s), 4.75 (1H, d, J = 5.9Hz), 3,62-3.56 
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(1H, i), 4.72-4.44 (1H, m), 3.39 (2H, d, J = 4.0 Hz), 2.76 (2H, s), 2.70 (6H, 
s), 2.31-2.20 (4H, m), 1.96 (1H, br s), 1.17 (6H, s). 
APCIMS (m/z): 409 (M + H) + 

H«73: (S) -1- [2-^^;i/-l- (5-^'J^y^M-;i/-2-t: 
«b-£M2) 

2- ( 2 - b'^ V-)lT 5. J ) S. <>(DiXt) D 67 ttBtfe©£?£T* 

!§5>tL^2-r^y-2-^5 : -;i/-N- [5- (t:^u^^^;i/^-;i/) - 2 - t* 

Ifc* : 79% - 

l H NMR(CDC1 3 ) 5(ppm): 8.41 (1H, d, J = 2.4 Hz), 7.63 (1H, dd, J = 8.9, 2.4 Hz), 
6.46 (1H, d, J = 8.9 Hz), 5.90 (1H, br s), 4.76-4.60 (1H, m), 3.62-3.56 (1H, 
m), 3.45-3.43 (1H, m), 3.38 (2H, d, J = 3.3 Hz), 3.31 (2H, br s), 3.00-2.96 
(4H, m), 2.32-2.15 (4H, m), 1.82 (1H, br s), 1.69-1.61 (4H, m), 1.47-1.43 (2H, 
i), 1.17 (6H, s). 
APCIMS (m/z): 449 (M + H) + 

HWJ74: (S) -1- {2-*^;i/-l- [5 - (1, 2, 3, 4-rf7tF 
D^V^'J>-2-^fJWl/») -2 -i^u^T^y] -2-yu]f)iy 
KS} 7t?-Ji/-2-tDijy>*M-h'J;i' 77j«I «b-^tl503) 

2 - ( 2 - ft? i?-)\sT ^ J ) x.^)VT ^ >®ttt> D £#%0J 68 CfB*&®#&T- 
t#^n^2-T^y-2-^^;i/-N- [5- (1, 2, 3, 4-rb7tFP^ 

v^y >;>-2-^;i/^;i/^-;i/) - 2 -tfu^;Hrpbvi/T^ >£ffli\ HJts^ 

1 tmm^Lxm^t^^ntzo 

IR*: 50% 

! H NMR (DMSO-de) 6 (ppm): 8.31 (1H, d, J = 2.3 Hz), 7.98 (1H, dd, J = 8.9, 2.3 
Hz), 7.67-7.13 (4H, m), 6.98 (1H, d, J = 8.9 Hz), 6.61 (2H, s), 4.72 (1H, m), 
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4.12 (2H, s), 3.68-3.21 (6H, m), 2.84 (2H, t, J = 5.6 Hz), 2.21-1.96 (4H, m), 
1.15 (6H, s). 

APCIMS (m/z): 497 (M + H) + 

Hffi$J 75-1-16 : 

504s 505s 506s 511 N 512s 513 s 519s 520s 521 s 522 s 523s 533-537 lz 

( 1 ) KJ&mmfc THF (3 mL) >K BliWfF 98/40332 (W098/40332) IBH© 2 - ^ 
POf'J ¥y- 5 -7M-;i/^n U K (252 mg, 1.2 mmolk h'Jif;i/7^> 
(167 aL, 1.2mmol)s Mmt%T$.> (1.8mmol) £Atis iK2B»bfeo 
SM^fc BioRad (SftffiHQ AGl-X8l/^> (522 mg) 5 b 

mzZuuiSVVIx (4.8mL) ^APx.s^'J^^U>*;i/^-;i/^D U H (2~3mmol/g, 
276 mg) ^tfU(4-tf^;i/t'<J^>) (264 mg) ML, -lM#bfco #Jf^ 

U(4-tf:-;i/t:u^>)] (2.4 mL) ^dp*;va (2.4 mL) t*M 

(2) ±fBTi#£ft;fc£U^>B§#ft£l, 4 (5.04 mL) s 1, 2- 
$;y^y-2-^^;V7-p^> (2.4 mL, 1.4 mmolK IS^'J^A (783 mg, 1.2 
mmol) £^ftlbs 100 °C T 2 BH3Si#bfco TLC -e^©^^^tfc#s 
t)£35iU (3.6 mL) t^on^VA (3.6 mL) T'M^s ^ 
MStfeo^DD^VA (4.8mL) SJp^s^^^^'^f-PV (1-2 mmol/g, 
465 mg) *«J0U ^M#U l/^>£^I^s «t£$l8IU T^>£f|-feg| 

(3) ±f3T»#e)nfeT^>^aU N, N-^^^;i/^;VAT^ h* (0.25mol/L) 
t^Pbs 7^1^^*11^ 6011155 £fS«© (S) -l-7nmf;i/-2- 
t!D u ^ >#;i/**~ h u;p (0.5 ^*) £2ra;Ls mm.x 1 Mjf^bfco M«£ 
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y-;i/=95/5) T**tSU 4b£tl504, 505, 506, 511, 513, 519, 533-537 £#, 
ft£-%512, 520, 521, 522, 523 07 U-fr*#fc. 

ft£fel512, 520, 521, 522, 523 
(4) (3) -et#^tife^b^tl©7 iJ-#© THF (2-3 mL) 77^8 (1 

■x^>>-;i/-»K^;i/*>6«gS<bU ft-^1512, 520, 521, 522, 523 £f§fc e 
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(%) 


504 


(S) -1- {1- [5- (N, N-¥x.?)lT$.;Z)l 
tvi/T ^ J } 7tf;i/-2-^DiJ V > - h u ;v 


32 


505 


(S) -1- [1- (5-N-7U;V-N-^^MM 

r^y] 7tf;i/-2-fD'Ji;>v!jM'-Fijjv 


81 


506 


(S) -1- {2-^;i/- 1 - [5- (3-bP'J>- 
l - 2 -^u^;i/T^y] -2-7'D 
b;i/T5. J} T*3-)V- 2 -bp h 


30 


511 


(S) -1- {1- [5- (N — f Vr/PtVlz-N-^ 

- 2 -bO ^;i/:p* J ] -2-y?- 
2 - 7"d bVVT XJ} 2-kd'J ^>#;i/ 


76 


512 


(s) - i-{2-y^;i/- l -[5-(4-^^;i/b^7^ 
>- i-^;i/^;i/^-;i/)-2-t°';^;PT^y]-2-7° 
n b;i/7> ^}7-b^l/-2-tnU^ > jj? - h U 


51 


513 


(S) -1- {1- [5- (N-x^;i/-N-^;i/T^ 
-2-bU^;i/7*^7] - 2-^^-Jl- 2 
-7°Pb;i/7^ 7} Tb5 : -;i'-2 -b'n y ^>^;i/^- h 


94 


519 


(S) -1- {2-*?)l- 1 - [5- (N-7nh>7 
- 2-tru^;i/7^y] -2-7*Pb;b 
r^y} 7-fe^- 2 - tfn 'J ^ >*;v#- h 'J;p 


19 


520 


(S) -l- {1- [5- (N-^^n7°Db*;i/^^;vT 
-2-by^;v7^/] - 2 -y^;i/- 
2 -7°Db;i/T^y} 7tf;v-2-tD u^>*;i/^- 
hU;i/ 7v;i/ii 


57 


521 


(S) -1- {1- {5 - [N— (2-^ b^>^;)/) 

7 ^ 7 - 2 - b y s^i/T* ^ v } - 2 ^ 
-2-7Dt>7^;} 7t^;i/-2-KD u 9 y 


40 


522 


(S) -1- {1- [5- (N->>^7D^>^7^7 
-2-b'J^;i/T^y] - 2 2 -7° 
d b;vT ^ y } 7-fe - 2 - b p y > - h y ;v 
7^;Ht^ 


61 


523 


(S) -1- {1- [5 - (N-tert-7^;i^y7s^ 

-2-by^;i/7^y] - 2 -y 2 -7°p 
b;vT^7} 7tfji/-2-tn u^>73;v^^ h y;i/ 


91 
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7 v;i/BMfi 




533 


(S) -1- [1- (5 -N-^D^^b-N-^ 
2 — tT U vJl/T* $ y ) — 2 - 5< ^;)/- 2 — 


27 


534 


C s ) _i_ r o — *=f- )h— 1 — ( 5 — N — y ^-ii, — m_ 

;vt 5. y ] r-fe 2 - 1: d u v > - h u ;w 


45 




(S) -l- [2-^^-;i/-l- (5-N-^;i/-N- 

"7 -r ^ )l/ "S? )l/ yf\ — )h — 2 — )-*' )) ^ /"l/ ^ J ) — 9 — *7°r7 

b;i/7^y] •7-fe^;v-2-bDU^>*;i/^h u;v 


uO 


536 


(S) - l-{2-^^;V- l-[5-N-(4-^ r*M7 

x - ;b) - n - y - 2 -bu y;i/7^ y]- 
2 — "7°n Y)\>~f 5 y 2 — f n U ^ ~ 

-XI— « 1 — /I' / N / J / \~ J JV Li \~ V-* J *s *S /-J J V — — 


22 


537 


(S) -1- {2-^;v-l- [5-N- (2-pi h^r 

-N-^^;i/^;i/*-;i/- 2 - b>;^;vT^/] 

- r u ;v 
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#^ 


- MS 


NMR 


504 


APCIMS (m/z): 437 (M 
+ H) + 


'H NMR (CDC1 3 ) 6 (ppm) : 8.47 (1H, d, J = 2.3 Hz), 
7.67 (1H, dd, J = 8.9, 2.3 Hz), 6.52 (1H, d, J 
= 8.9 Hz), 6.08 (1H, br s), 4.71 (1H, m), 
3.64-3.41 (6H, m), 3.21 (4H, q, J = 7.2 Hz), 
2.31-2.04 (4H, m), 1.24 (6H, s), 1.15 (6H, t, J 
= 7.2 Hz). 


505 


APCIMS (m/z): 435 (M 
+ H) + 


'H NMR (CDC1 3 ) 6 (ppm):8.44 (1H, d, J = 2.3 Hz), 
7.65 (1H, dd, J = 8.9, 2.3 Hz), 6.45 (1H, d, J 
= 8.9 Hz), 5.91 (1H, br s), 5.91-5.67 (1H, m), 
5.22 (1H, dd, J = 6.2, 1.3 Hz), 5.18 (1H, t, J 
= 1.3 Hz), 4.77-4.74 (1H, m), 3.62 (2H, d, J = 
6.3 Hz), 3.61-3.28 (6H, m), 2.66 (3H, s), 
2.32-2.18 (4H, m), 1.16 (6H, s). 


506 


APCIMS (m/z): 433 (M 
+ H) + 


1 HNMR(CDC1 3 ) 6 (ppm) : 8.49 (1H, d, J = 2.3 Hz), 
7.70 (1H, dd, J = 8.9, 2.3 Hz), 6.47 (1H, d, J 
= 8.9 Hz), 5.91 (1H, br s), 5.67 (2H, s), 4.73 
(1H, m), 3.61-3.19 (6H, m), 2.32-2.14 (4H, m), 
1.81-1.79 (4H,m), 1.16 (6H, s). 
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511 


FABMS (m/z): 437 (M + 
H) + 


l E NMR (CDC1 3 ) 6 (ppm):8.46 (IB, d, J = 2.3 Hz), 
7.66 (1H, dd, J = 8.9, 2.3 Hz), 6.45 (1H, d, J 
= 8.9 Hz), 5.84 (1H, m), 4.75 (1H, m), 4.19 (1H, 
m), 3.61-3.28 (6H, m), 2.68 (3H, s), 2.32-2.15 

(AW m} 1 IfifGH 1 (\A ( w <^ 1 m CXW o^ 


512 


FABMS (m/z): 464 (M + 
H) + 

\ 


1 HNMR(DMS0-d 6 ) 6 (ppm):8.21 (1H, d, J = 2.3Hz), 
7.58 (1H, dd, J = 8.9, 2.3 Hz), 6.70 (1H, d, J 
= 8.9 Hz), 6.04 (2H, s), 4.73 (1H, m), 3.62-3.44 
(6H, m), 2.35 (4H, br s), 2.35 (4H, br s), 
1.65-1.53 (m, 7H), 1.13 (6H, s). 


513 


APCIMS (m/z): 423 (M 
+ H) + 


X H NMR (CDC1 3 ) 0 (ppm):8.44 (1H, d, J = 2.3 Hz), 
7.65 (1H, dd, J = 8.9, 2.3 Hz), 6.45 (1H, d, J 
= 8.9 Hz), 5.85 (1H, br .s), 4.75 (1H, m), 
3.64-3.29 (6H, m), 3.08 (2H, q, J = 7.2), 2.71 
(3H, s), 2.33-2.18 (4H, m), 1.16 (6H, s), 1.15 
(3H, t, J = 7.2 Hz). 


519 


APCIMS (m/z): 423 (M 
+ H) + 


'HNMR (CDCI3) 6 (ppm) : 8.50 (1H, d, J = 2.3 Hz), 
7.71 (1H, dd, J = 8.9, 2.3 Hz), 6.51 (1H, d, J 
= 8.9 Hz), 6.01 (1H, br s), 4.74 (1H, m), 
3.64-3.33 (6H, m), 2.91 (2H, q, J = 6.9 Hz), 
2.32-2.17 (4H, m), 1.51 (2H, q, J = 7.2 Hz), 1.22 
(6H, s), 0.89 (3H, t, J = 7.2 Hz). 


520 


APCIMS (m/z): 435 (M 
+ H) + 


>H NMR (DMS0-d 6 ) <5(ppm) : 8.26 (1H, d, J = 2.3 
Hz), 7.66 (1H, dd, J = 8.9, 2.3 Hz), 7.47 (2H, 
m), 6.66 (1H, d, J = 8.9 Hz), 6.52 (2H, s), 4.71 
(1H, m), 3.47-3.38 (6H, m), 2.59 (2H, m, J = 6.3 
Hz), 2.14-2.00 (4H, m), 1.18 (6H, s), 0.77 (1H, 

-~ \ A OO / OTT ~» \ A AC / OTT — \ 

m), 0.33 (2H, m), 0.05 (2H, m). 


521 


FABMS (m/z): 439 (M + 
H) + 


l HNMR (DMS0-d 6 ) <5 (ppm):8.32 (1H, d, J = 2.3Hz), 
7.67 (1H, dd, J = 8.9, 2.3 Hz), 7.44 (1H, m), 7.25 
(1H, br s), 6.73 (1H, d, J = 8.9 Hz), 6.56 (2H, 
s), 4.77 (1H, m), 3.68-3.23 (8H, m), 2.95 (3H, 
s), 2.9K2H, m), 2.25-2.06 (4H, m), 1.10 (6H, s). 


522 


ri i nun / / \ . A A n / \i ■ 

FABMS (m/z) : 449 (M 
+ H) + 


'H NMR DMSO-de) o(ppm): o.49 (1H, a, 
J = 2.3 Hz), 7.70 (1H, dd, J = 8.9, 2.3 Hz), 7.29 
(1H, m), 7.16 (1H, br s), 6.57 (1H, d, J = 8.9 

Wt\ fi 0? MH hr A 77 MR hr 4 17 HH 
nit)} o.u/j \ in, ui o/, t. i f \ in, ui o/, 'x.tci \ in, 

s), 3.78-3.44 (6H, m), 2.32-2.12 (4H, m), 
1.85-1.33 (8H, m), 1.36 (3H, s), 1.32 (3H, s). 


523 


FABMS (m/z): 437 (M + 
H) + 


X HNMR (DMSO-de) 6 (ppm):8.29 (1H, d, J = 2.3Hz), 
7.65 (1H, dd, J = 8.9, 2.3 Hz), 7.44 (1H, br s), 
6.65 (1H, d, J = 8.9 Hz), 6.55 (2H, s), 4.74 (1H, 
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m), 3.72-3.35 (6H 3 m), 2.25-1.97 (4H, m), 1.15 
(6H, s), 1.11 (9H, s). 


533 


APPTM*s lm/7\' 4.77 (M 
J\r\jlllO \m/a/. til \Vl 

+ H) + 


NMR (01)01 ) AK MH A T - 5> 9 H? 1 ! 

7.65 (1H, dd, J = 8.9, 2.3 Hz), 6.45 (1H, d, J 
= 8.9 Hz), 5.89 (1H, br s), 4.74 (1H, m), 
3.73-3.26 (6H, m), 2.71 (3H, s), 2.33-2.10 (4H, 

ml 9 00 f1H hr 1 75-1 99 MflH ml 1 1R 
my, 6.uu \in, ui s> / , l. to x.uCi \L\jsiy my, 1 . ID 

(6H, s). 


534 


APCIMS (m/z): 471 (M 
+ H) + 


'H NMR (CDC1 3 ) 6 (ppm):8.26(lH, d, J = 2.3 Hz), 
7.35-7.15 (6H, m), 6.35 (1H, d, J = 8.5 Hz), 5.88 
(1H, br s), 4.75 (1H, m), 3.61-3.27 (6H, m), 2.67 

( W o\ *3 1ft (AW m\ 1 1ft ffiU g\ 
(on, S), o. 00 L. 10 V^Qj Bl / 3 1.10 ^Oli, S;. 


535 


APCIMS (m/z): 499 (M 
+ H) + 


'H NMR (CDC1 3 ) 6 (ppm):8.42 (1H, d, J = 2.3 Hz), . 
7.57 .(1H, dd, J = 8.9, 2.3 Hz), 7.32-7.56 (5H, 
m), 6.43 (1H, d, J = 8.9 Hz), 5.96 (1H, br s), 

4.73 (1H, m), 3.60-3.21 (8H, m), 2.85 (2H, m), 

2.74 (3H, s), 2.30-2.07 (4H, m), 1.15 (6H, s). 


536 


APCIMS (m/z): 501 (M 
+ H) + 


'HNMR (IDLI3) O (ppm):o.22 (1H, S), 7.34 (1H, dd, 
J = 8.9, 2.3 Hz), 7.05 (2H, d, J = 9.0 Hz), 6.81 
(2H, d, J = 9.0 Hz), 6.39 (1H, d, J = 8.9 Hz), 
6.11 (1H, br s), 4.73 (1H, m), 3.79 (3H, s), 
3.74-3.27 (6H, m), 3.12 (3H, s), 2.30-2.17 (4H, 
m), 1.16 (6H, s). 


537 


Arl/Iflo VWZj. 4uo \nr 

H) + 


n Writt \\jU\jL2) O Q 3 tJ — 6.0 HZ J, 

7.65 (1H, dd, J = 8.9, 2.3 Hz), 6.45 (1H, d, J 
= 8.9 Hz), 5.87 (1H, br s), 4.75 (1H, m), 3.55 
(2H, t, J = 5.6 Hz), 3.64-3.28 (6H, m), 3.33 (3H, 
s), 3.20 (2H, t, J = 5.6 Hz), 2.82 (3H, s), 
2.33-2.20 (4H, m), 1.16 (6H, s). 



IM 76 : (S) - 1 - [ 2 1 - ( 5 U J 2 -bT U V)1/7 

^y)-2-7 0 Db*;i/T^y]T-fe5 L ;v- 2-trn h (fc^ 

507) 

#0* 69-1 7?^P>?lS2-7^-2-^^-N- (5 y y x;t/* - 

2-fU^;P) 7u\£fr7%y (285mg, 0.908 mmol) %Mm 37 

UTHlfBflS^t&l (296 mg) £#fc 0 
i&^: 72% 
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'H NMR (CDCI3) S(ppm): 8.39 (1H, d, J = 2.6 Hz), 7.60 (1H, dd, J = 8.9, 2.6 
Hz), 6.52 (1H, d, J = 8.9 Hz), 6.21 (1H, br t, J = 5.3 Hz), 4.75-4.73 (1H, m), 
3.76-3.72 (4H, m), 3.69-3.32 (6H, m), 3.00-2.97 (4H, m), 2.31-2.17 (4H, m), 
1.17 (6H, s). 

APCIMS (m/z): 451 (M + H) + 

H»J77:(S)-1- {2-^;V-l- [5- (N-^f;i/-0-^f jl/b f'D^r 
i/T$ J M - 2 - h' U ¥)\s7% J ]- 2 -yu J }T*m- 2 

-Kny y h U ;i/ (-fb-^t) 508) 

2-T^y-2-*^;i/-N- (2-£lU^;V) 7°D tf;VT^ >©^t> D fc# 
#f"J70T-t#e>n^)2-T^y-2-^f-^-N- [5- (N-^^;i/-0-^^-;i/ 
t KDdp^T^ SXJl*=-)l) 7"Dt?;i/:P$> (160mg, 0.556 

mol) HJS$137 fc^fcbT^liBfla^ (180 ig) £f#fco 

JR*: 77% 

'H NMR (CDCI3) S(ppm): 8.44 (1H, d, J = 2.3 Hz), 7.69 (1H, dd, J = 8.9, 2.3 
Hz), 6.53 (1H, d, J = 8.9 Hz), 6.36 (1H, br s), 4.75-4.72 (1H, m), 3.78 (3H, 
s), 3.59-3.32 (6H, m), 2.78 (3H, s), 2.30-2.19 (4H, m), 1.17 (6H, s). 
APCIMS (m/z): 425 (M + H) + 

H»J78: (S)- 1 - {1 - [5- (N-:^nrDh:;i/-N-/^;i/T^y*;V* 

- 2 - 1: u V)vr ^ j ] - 2 - * 2-ru \zkt ^ J }t^)v- 2 - 
trn u v h u )v {fc&to 509) 

%^J71^e>tt§2-^^y-N- [5- (N-^D7"D^l/-N-^f;i/7^ 
-2-t'jy;H -2-^^;i/7°Dt:;i/T^> (270 Eg, 0.906 mmol) 

*fflv\ mmmw tmmtbTM&ib&m (290 mg) 

W: 74% 

'H NMR (CDCI3) <5(ppm); 8.47 (1H, d, J = 2.3 Hz), 7.69 (1H, dd, J = 8.9, 2.3 
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Hz), 6.53 (1H, d, J = 8.9 Hz), 6.22 (1H, br s), 4.75-4.72 (1H, a), 3.59-3.34 
(6H, m), 2.74 (3H, s), 2.27-2.18 (4H, m), 1.87-1.82 (1H, m), 1.17 (6H, s), 
0.88-0.82 (2H, m), 0.73-0.66 (2H, m). 
APCIMS (m/z): 435 (M + H) + 

»J79:(S)-1- {2-^^;i/-l- [5- (1, 3 -^TV* U Vy~ 3 -4 

- 2 - \f. U ¥)\>? X J ] - 2 - 7°D $ V }^-b^;i/- 2 - 1: D U ^ 
>#;i,**- hUA ttfcii^t/ 510) 
2-^^y-2-^^;i/-N- (2-^'M^;i/) :rnt^7^ >©ftt>D £# 
69-2 T»f#^>n^)2-r^y-2-^5 L ;i/-N- [5- (1, 3-^T^U^> 
- 3 -^;i/^;i/^;i/) -2-h*';^;i/] 7n¥)lT$.> (165 mg, 0.522 mmol) £ 
JSV\ HJS0J37 tmmteLTmZfc&m (88 mg) 
*m: 37% 

J H NMR (CDC1 3 ) tf(ppm): 8.49 (1H, d, J = 2.5 Hz), 7.69 (1H, dd, J = 8.9, 2.5 
Hz), 6.49 (1H, d, J = 8.9 Hz), 6.14 (1H, br s), 4.75-4.73 (1H, m), 4.42 (2H, 
s), 3.61 (2H, t, J = 6.3 Hz), 3.48-3.32 (6H, m), 2.80 (2H, t, J = 6.3 Hz), 
2.32-2.01 (4H, m), 1.18 (6H, s). 
APCIMS (m/z): 453 (M + H)' 

HJfe0J8O:(S)-l- {1- {5- [N- (2-t FD^>xf;V) -N-^^l/T* 

2 - trn u v ytuiUrs- h u p (fc&tio 514) 

#^J72^#?>tl^.2-^^y-N- {5- [N- (2-t pn^i/i^l/) -N- 

-2-b'J^;i/}-2-^^;i/7'Dt:VV7^ > (300 mg, 
0.993 mmol) »J 37 fc^tl bTffilBfti^ft (180 mg) £fffc 0 

42°/ 

*H NMR (CDC1 3 ) <5(ppm): 8.43 (1H, d, J = 2.0 Hz), 7.65 (1H, dd, J = 8.9, 2.0 
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Hz), 6.52 (1H, d, J = 8.9 Hz), 6.15 (1H, br t, J = 5.1 Hz), 4.75-4.73 (1H, m), 
3.74 (2H, t, J = 5.3 Hz), 3.64-3.33 (6H, m), 3.14 (2H, t, J = 5.3 Hz), 2.80 
(3H, s), 2.36-2.10 (4H, m), 1.18 (6H, s). 
APCIMS (m/z): 439 (M + H) + 

HMI81 : (S)-l- {1- [5- (H-^Ty^^^-N-^9-^TKJX^-)V) 
hU;P (^t)515) 

2-T^J-2 -^^;i/-N- (2-h°'M^;i/) r/nhVVT^ >®^fc><9 fc# 
#0iJ73T*f#£>ft3 2-:P^y-N- [5- (N-s>Typ<^;u-N-^^T^y 
-2-t!U^;i/]-2-^^;i/7 e Pf;i/7 > ^> (300mg, 0.993mmol) £ 
JBV\ H^J37^^{3tT^IB'fb^rt! (180 mg) £f#fco 
JR#: 55% 

>H NMR (CDG1 3 ) <5(ppm): 8.48 (1H, d, J = 2.6 Hz), 7.66 (1H, dd, J = 8.9, 2.6 
Hz), 6.54 (1H, d, J = 8.9 Hz), 6.25 (1H, br t, J = 5.0 Hz), 4.75-4.73 (1H, m), 
4.17 (2H, s), 3.62-3.56 (1H, m), 3.48-3.35 (5H, m), 2.88 (3H, s), 2.33-2.12 
(4H, m), 1.18 (6H, s). 
FABMS (m/z): 434 (M + H)* 

HJS0IJ82: (S) -1- {1- [5- (N-^y^)UT^ J X)]/*-)l) -2-fcfU 

# - h ij ;v ? ^jmm 5i6) 

2 - ( 2 - ^ *J-)\/7 5. J ) aij-frT ^ >CDftt> t) fc#%08 74 CI3f4©^^T 
#?>n?)2-T^/-N- [5- (N-^>^;UT^^^;v^-;v) -2-t'U^ 

JR*: 77% 

'H NMR (DMSO-dg) 5 (ppm) '': 8.38 (1H, d, J = 2.3 Hz), 7.90 (1H, br s), 7.65 (1H, 
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dd, J = 8.9, 2.3.Hz), 7.46 (1H, br s), 7.26 (5H, m), 6.65 (1H, d, J = 8.9 Hz), 
6.56 (2H, s), 4.74 (1H, m), 3.94 (2H, s), 3.72-3.52 (6H, m), 2.16-2.00 (4H, 
m), 1.17 (6H, s). 
APCIMS (m/z): 471 (M + H) + 

f»J83:(S) - 1- {2->Wl/- 1 - [5- (N-^WVT ^ ; Xfr 
-2-fcf U^;i/T^7] - 2-7°nt°;i/T^y} T*^)l- 2-tD'J^>*M 
^ MJ ;v 7 ^)VWm Ut&M 517) 

2- (2-b°^^-;i/T^y) i^-;i/^^>©ftbD^#%^J75Jc:fBtt©^-e 
^^n^2-T^y-2-^^-;v-N- [5- (N-^^-;i/T5.y^;i/*-;i/) - 

t 

bDi:7^Mt\ H»J1 ^IH^(3UT^I3<b^ti^#feo 
1R*: 93% 

l H NMR (DMSO-de) d (ppm) : 8.24 (1H, d, J = 2.3 Hz), 7.59 (1H, dd, J = 8.9, 2.3 
Hz), 7.29 (1H, br s), 7.12 (1H, m), 6.68 (1H, d, J = 8.9 Hz), 6.62 (2H, s), 
4.70. (1H, m), 3.64-3.26 (6H, m), 2.36 (3H, d, J = 2.4 Hz), 2.20-1.99 (4 H, m), 
1.07 (6H, s). 

APCIMS (m/z): 395 (M + H) + 

»J84:(S) -l-{2-^;i/-l-[5~ (N-7i-^7^XM_;i/) 

-2-fc.'V^;vT^y] -2-7ntvvT^7} ?w-2-toiji;>AM; 
- h U ;p 7 v;i/gyt (-fb^-t) 518) 

2 - ( 2 - 1!5 5. 7 ) x^l/T 5. XDttt) D fc#%^J 76 {C|3«0^T- 

^#^tL^2-7'^7-2-^^;V-N- [5- (N-7i-JV7=;XM-;i/) 

ftfc> D £7v;i,i?£ffiV\ mmm 1 UT}fl3ft£r«#fco 
«: 70% 

'H NMR (DMSO-dJ 6 (ppm) : 8.22 (1H, d, J = 2.3 Hz), 7.56 (1H, dd, J = 8.9, 2.3 
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Hz), 7.40 (1H, br s), 7.25-6.97 (6H, m), 6.59 (2H, s), 4.70 (1H, m), 3.62-3.25 
(6H, m), 2.20-1.96 (4H, m), 1.76 (1H, m), 1.06 (6H, s). 
APCIMS (m/z): 457 (M + H) + 

H»J85:(S) -1-{1- {5- [N-(2-h Yu**yx.?-)]s)T^ ; 

- 2 - f U *J)\>7 ^ J } - 2 2-7U \Z)]/T K J }7*f-)l- 2 - K 

P U y > - h 0 ;V 524) 

2 - ( 2 - 1:^ * y ) ^ b 77 fctBSKo^t? 

-2-^u^M-2-^;v:rnb;v:F* >£ffl^s H»J l (1) tmm^LX 

W. 92% 

l H NMR (CDC1 3 ) 5 (ppm): 8.49 (1H, d, J = 2.3 Hz), 7.70 (1H, dd, J = 8.9, 2.3 
Hz), 6.46 (1H, d, J = 8.9 Hz), 5.87 (1H, .br s), 4.75 (1H, m), 4.48 (1H, br s), 
3.64-3.30 (6H, m), 2.32-2.15 (4H, m), 1.50-1.25 (4H, m), 1.16 (6H, s). 
FABMS (m/z): 425 (M + H) + 

HJfiifll 86. : ( S ) -1- [2 1- ( 5 -*;i/7 7^)]/- 2 - h° U V)VT 

-2-7"D^;i/T^y] ^•fe^;i/-2-^DU^>*;i/^-h';;i/ 7y;i/ 

m «b£tl525) 

2 - ( 2 - i* 7 ) x^l/T ^ >©ft£> t) fc##0J 78 fclBi&O^&T- 

If 6 ft 3 2-r^y-2-y^;i/-N- (5-W7^;i/-2-if'j^i/) 7° 

IR¥: 24% 

! H NMR (DMSO-dg) 5 (ppm): 8.30 (1H, d, J = 2.3 Hz), 7.68 (1H, dd, J = 8.9, 2.3 

Hz), 7.40 (1H, br s), 6.86 (1H, d, J = 8.9 Hz), 6.64 (2H, s), 4.74 (1H, m), 
3.77-3.37 (6H, m), 2.26-1.98 (4H, m), 1.15 (3H, s), 1.14 (3H, s). 
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FABMS (m/z): 381 (M + H) + 

g&mw: (S)- 1- {l - [5 - (N-xfji/7^7;v*-;i/) -2-iry 
r^y]-2-^^;v-2-7°Dbvi/T^y}^-fe5 : -;i/-2-b-DU^>>t3;i/^-h 

Ub^ 526) 

#09 79 *l£ 2-T^-N- [5 - (N-xfjV7U^;i/») -2- 
EUSW -2-^^;i/7*Dt^;i/^^> (310 mg, 1.14 mol) HSiS^I 37 

Mtl&fcLTttliBfti^ft (272 mg) *mtz 0 
JR*: 64% 

'H NME (CDCl a ) S(ppm): 8.48 (1H, d, J = 2.5 Hz), 7.70 (1H, dd, J = 8.9, 2.5 
Hz), 6.48 (1H, d, J = 8.9 Hz), 6.01 (1H, br s), 4.86 (1H, br t, J = 5.9 Hz), 
4.75-4.73 (1H, m), 3.59-3.56 (1H, m), 3.48-3.40 (5H, m), 3.03-2.93 (2H, m), 
2.31-2.18 (4H, m), 1.17 (6H,.s), 1.09 (3H, t, J = 7.3 Hz). 
APCIMS (m/z): 409 (M + H) + 



«0>J88: 

527-532 mXTcOk 3 fc^fifcbfco 

66 (i) tmmozmzm^-ts £j£L&*PDKy (1.20 

mmol) fcl, 4-V**V> (500#LK 4 -tert-7 h **/%)]stf-)l7 5. J - 
4-^W^yy> (308 mg, 1.44 mmol) s (166 mg, 1.44 mmol) 

fcJDiL 100*CT?««8lffLfco S^I^t)^^®^ M^MHMLs tf^ftfe 
llil^DDtxM (9.6 ml) > tfV7>3-]/>-fy)]/tf-)V>7U U h* (2-3 mmol/g, 
276 mg) \ tfU (4-K=;i/KUy» (264 mg) fciniU ^^-BfcWUfco 
«&*©*U 7^>*#fco 
^?>^7^%ffiU N, N-i?^f-WA75 F (2nL)fc$g#PU *H 
Wtt 6011155 £IBf<© (S) - 1 -7n^ Jl/- 2 - to >J ^>*J1/^- h D 
;i/ (0.4 i*) fcinfcs SfiTf lRIH»#Lfco *»4S*U »&*ifcgfflEfcB« 
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DP*;i/A~ynn*;W^yV-;i/=95/5) txliu T«lB«L7Mb£ti 







(%) 


527 


(S)-l- {1- [5 - (N, U-P*3-)17 5. S 

_ o — K l) —4— y ^ )b — A— f^. i) S ;) 7 


31 


528 


( s) - 1 - [4- y> 1 - ( 5 - b^ u v j - 2 

— h° 'J S^l/)— 4— k'^U i^/l/T'S 7 lT-fe-^Jt/— 2— f D U 


97 


529 


(s)-i- {4-y [5- (3-kDU>-i--r 


81 


530 


(S)-l- {4-^^;i/-l- [5- (N-^;t/-N-7x* 

^ y 7;v*x;i/) - 2 - £ U -4- U 
7*;} T^^;i/-2-bDU^>*;i/^-hu;i/ 


63 


531. 


(S)-1- {l- [5- (N-^>^;i/-N-y.^;i/T^ vy;;i/ 
-2-f u^;i/| -4-y^;i/-4-f^u ^;i/7 

^y} T-k^-E-tD'J^^^M-h'J^ 


82 


532 


(S)-l- {1- {5- [N, N-f7 (2-y; h^^x^l/) 
7^y^M-M -2-fUiW -4-y:^-;i/-4-b 
V)VT^ / } T-fe^-;i/-2-bD U :7>3b;i/tf— h y;i/ 


40 





MS 

APCIMS (m/z): (M + H) + 


NMR 


527 


435 , 


*H NMR (7 »J-fk CDC1 3 ) <5 (ppm) : 8.49 (1H, d, 
J = 2.3 Hz), 8.01 (1H, s), 7.77-7.70 ( 2H, m), 6.64 
(1H, d, J = 8.9 Hz), 4.76 (1H, m), 3.75-3.36 (6H, 
m), 2.96 (3H. s), 2.88 (3H, m), 2.35 (4H, m), 
2.35-2.16 (4H, m), 1.75-1.64 (4H, m), 1.20 (3H, 
s). 


528 


475 


^-NMR (CDCI3) 6 (ppm) : 8.42 (1H, d, J = 2.6 Hz), 
7.65 (1H, dd, J = 9.2, 2.6 Hz), 6.60 (1H, d, J 
= 9.2 Hz), 4.75-4.73 (1H, m), 3.76-3.54 ( 4H, m), 
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3.49-3.32 (4H, m), 2.94 (4H, t, J = 5.3 Hz), 
2.31-2.01 (6H, m), 1.68-1.51 (6H, m), 1.44-1.40 
(m, 2H), 1.14 (3H, s). 


529 


459 


'H-NMR (0DLl 3 ) 0 (ppm): 8.53 (1H, d, J = 2.3 Hz), 
7.77 (1H, dd, J = 9.2, 2.5 Hz), 6.64 (1H, d, J 
= 9.2 Hz), 5.67 (2H, s), 4.78-4.76 (1H, m), 4.10 
(4H, s), 3.74-3.49 (5H, m), 3.47-3.40 (3H, m), 
2.32-2.12 (4H, m), 1.81-1.63 (4H, m), 1.17 (3H, 
s). 


530 


525 


fl-NMR (CDCI3) 6 (ppm): 8.48 (1H, d, J = 2.6 Hz), 
7.66 (1H, dd, J = 9.2, 2.6 Hz), 7.31-7.18 (5H, 
m), 6.59 (1H, d, J = 9.2 Hz), 4.77-4.75 (1H, m), 
3.72-3.62 (5H, m), 3.58-3.39 (3H, m), 3.23 (2H, 
t, J = 7.9 Hz), 2.86 (2H, t, J = 7.6 Hz), 2.74 
(3H, s), 2.30-2.04 (4H, m), 1.69-1.53 (4H, m), 
1.15 (3H, s). 


531 


511 


'H-NMR (CDCI3) 6 (ppm): 8.55 (1H, d, J = 2.4Hz), 
7.76 (1H, dd, J = 9.1, 2.4 Hz), 7.36-7.26 (5H, 
m), 6.66 (1H, d, J = 9.1 Hz), 4.78-4.75 (1H, m), 
4.12 (2H, s), 3.76-3.57 (5H, m), 3.51-3.41 (3H, 
m) 3 2.58 (3H, s), 2.32-2.20 (4H, i), 1.66-1.61 
(4H, m), 1.17 (3H, s). 


532 


523 


'H-NMR (CDClg) 6 (ppm): 8.52 (1H, d, J = 2.5 Hz), 
7.76 (1H, dd, J = 9.2, 2.5 Hz), 6.61 (1H, d, J 
= 9.2 Hz), 4.78-4.76 (1H, m), 3.74-3.67 (4H, m), 
3.54 (4H, t, J = 5.9 Hz), 3.47 (6H, s), 3.44-3.31 
(4H, m), 3.35 (4H, t, J = 5. 9 Hz), 2.27-2.18 (4H, 
m), 1.68-1.60 (4H, m), 1.17 (3H, s). 



HM89: l- [(5-;>^y fj^>-2-^;i/T^y) -1- [(S) 

601) 

(1) ##^J80t!#f)tLfel - [(5-i/7;f'Ji?>-2-^Jl/7^) 
^^n7°DbVl/T^> (264 mg, i.40mmolX 7jc^b^£ A«ItJ (261 ig, 1.55 
mmol) £ THF (10 m L) fcSWPU *#T"C (S) - 1 -7u^T*?J)s- 2 
D 1; i?>f,)Yfs=. h »;;v(304 mg, 1.40 mmol) ©THF (4 mL) mm*to?L, SfiT 2 
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b^77^-(^nn kl* $ j -;u=100/l)7?»» U aUBfli^© 7 u -ft 
(133 mg, 0.410 inmol) £#fc 0 

(2) (1) ^n^tltzy »;-#©— IB (127 mg, 0.392mmol) t7?« (45.0mg, 
0.390 mmol) &in£j**>>Wl/fci8»Lfco ^^-^g^LTSffrfb^ (137 
mg, 0.311 mmol) ^fi«hUllfco 
W: 22% 

'H NMR (DMSO-dg) 5(ppm): 8.33 (1H, d, J = 2.2 Hz), 7.65-7.62 (2H, m), 6.61 (2H, 
s), 6.55 (1H, m), 4.69 (1H, t, J = 5.1 Hz), 3.60-3.36 (6H, m), 2.17-1.99 (4H, 
m), 0.59-0.52 (4H, m). 
APCIMS (m/z): 325 (M + H) + 

rnmmw: i-[ (5-w^j^>-2-^;i/7^) - l(s) - 

2-*stj i;^— ;i/T-fef-;i/T^^]i/^P^>^> 7v;i/|^i(^ti602) 

HIS^J 94 h Bffl|«:3&tt7!x ###>J 81 5> tlfe 1 - [( 5 - £' U 5> > - 2. 
--Ol/T^y) ->^D^.>f-;VT^ > (432 mg, 2.00 mmol) <fc t> JMBto^- 

t) (362 mg, 0.774 mmol) &fi6Bfci: UTfSfco 
JR*: 39% 

»H NMR (DMS0-d 8 ) 6(ppm): 8.34 (1H, d, J = 2.2 Hz), 7.65 (1H, dd, J = 8.4, 2.2 
Hz), 7.50 (1H, m), 6.65 (1H, d, J = 8.4 Hz), 6.59 (2H, s), 4.73 (1H, dd, J = 
6.2, 4.6 Hz), 3.64-3.37 (6H, m), 2.19-2.00 (4H, m), 1.66-1.57 (8H, m). 
APCIMS (i/z): 353 (M + H) + 

mmm 91 : 

2-[ \zv*»-2-4fr7Ks) [(S) -2-%/t; 

tDij^-;i/7-fef;i/7^] 7W>$> 7?j« 603) 

H»J 94 tffl&tt&Hs ###<J 82 -CWfenft 2 - [( 5 -i/TJ fcTU 2 
— T^v>^>-2--f;i/T^> (425 mg, 1.51 mmol) <t b 
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nmh^m (555 mg, 1.04 mmol) *&&mtfctLxmz 0 

69% 

X H NMR (DMS0-d 6 ).S (ppm): 8.33 (1H, d, J = 2.4 Hz), 7.61 (1H, dd, J = 8.9, 2.4 
Hz), 7.17 (Iff, m), 6.68 (1H, d, J = 8.9 Hz), 6.63 (2H, s), 4.70 (1H, t, J = 
6.2 Hz), 3.68-3.36 (6H, m), 2.17-1.46 (18H, m). 
APCIMS (m/z): 417 (M - H)" 

H»J92: i-[ wy>-2-'()iT5.;) [(S) - 

. £D 'jy-Jl/?tfjl/7^]i/^D^^> 7^;i/^Ob-^t)604) 

-J)];7^;) is?7U-*>7 3-)];T*> (516 mg, 2.00 mmol) &*)Wmk& 

% (617 mg, 1.21 mmol) 5a«tbtllfeo 
IK^: 60% 

'H NMR (DMSO-ds) d(ppm): 8.32 (1H, d, J = 2.2 Hz), 7.63 (1H, dd, J = 8.9, 2.2 
Hz), 7.30 (1H, m), 6.65 (1H, d, J = 8.9 Hz), 6.61 (2H, s), 4.70 (1H, t, J = 
7.6 Hz), 3.60-3.26 (6H, m), 2.23-2.00 (4H, m), 1.53-1.50 (14H, m). 
APCIMS (m/z): 395 (M + H) + 

H»J93 : 1 -[ (5— >T/ tf'J^>-2--f;i/T^y) 1- [(S) - 

mmmHmm^m^ mmu^n ztitzi- [(5-^^y t:u^>-2 

-4)lT^S) i/?u7?)lT$.> (460 mg, 2.28 mmol) J; b mt 

(494 mg, 1.09 mmol) *&&mikt LT#fc 0 
47% 

l H NMR (DMSO-dJ d(ppm): 8.37 (1H, d, J = 2.2 Hz), 7.66 (1H, dd, J = 8.9, 2.2 
Hz), 7.47 (1H, m), 6.67 (1H, d, J = 8.9 Hz), 6.60 (2H, s), 4.76 (1H, dd, J = 
6.5, 4.6 Hz), 3.65-3.17 (6H, m), 2.25-1.71 (10H, m). 

APCIMS (m/z): 339 (M + H) + 

i 
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l-[ (5-^>?;h , 'J^>-2-f;V7^) [(S) - 

2 -^77 t!D U S^I/TH^l/T^ y D^-9-> 77;iHt(ft^ 606) 

(1) 0%M85-zmt>nfzi- [(5->/7y h-';^>-2-^;i/r^y) **-;i/f. 

i/pv^i/JlT^y (568 mg, 2.47 mmol X 7 yfb:fc U «?7 A (50fiS% on -tz^-f 
h, 1.43 g, 12.3 mmol) £T-fch^hU;V (25 mL) fc$gf#U ^K^TT^S^fF 
6011155 rail© (S) - 1 -^D^Tt^V- 2 -b°D U h U;v(536 

mg, 2.47 mmol) (4 mL) «£in^ NSt^-«l$b£o S 

-(^PD*;UA/^^y-;i/=100/l)^^U^I3Yb^l©7 >;-#(638mg, 1.74 
mmol) feo 

(2) (l)-e^fenfc7U-#(638ig, 1.74 mmol) C 7 (202 mg, 1.74 mmol) 
^JDx.^< * —A/Szfffi Ltco* ? J—)V^m^ UT«HBfb-£*J(709 mg, 1.47 mmol) 

1R#: 60% 

J H NMR (DMSO-de) S(ppm): 8.32 (1H, d, J = 2.2 Hz), 7.63 (1H, dd, J = 8.9, 2.2 
Hz), 7.39 (1H, m), 6.66 (1H, d, J = 8.9 Hz), 6.60 (2H, s), 4.71 (1H, t, J = 
6.5 Hz), 3.63-3.39 (6H, m), 2.19-2.00 (4H, m), 1.50-1.39 (10H, m). 
APCIMS (m/z): 367 (M + H) + 

95 : (S) - 1 -[2 1 - (4--bnT-V J) -2-7°ntr;i/ 

###J 86 £HBS4©7j&T**# t> ti% 2 - * 1- -2 

-7°Dh>T^> (942 mg, 4.50 mmol) © THF i:N, N-^f-;V*;VAT5. K© 
M-o (THF : N , N-i?^^*il/A7^ h*=5:l) mm (6mL) H N *S^t*F 6011155 
fcBBtB©(S) - 1 -^D^T-fe^V- 2 -£n U^>*;i/**- h U;i/(326mg, 1.50 
mmol) MSTr2^a#bfco 

t * o p a * in s. fc&s £*t?«s& t feo ^* ^> t> 
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(450 mg, 1.31 mmol) £f#fc 0 

(2) (1) T-Hfeti^y-H* (450 mg, 1.31 mmol) c7M*7-;i/ (3 ml) 
C77;i# (151 mg, 1.31 mmol) &jD*fc<, MffiTT'^^7-;P^*bTs MB 
to&m (466 mg, 1.00 mmol) *H6tlft2:UTfffeo 
JR*: 67% 

'H NMR (DMS0-d 6 ) <5(ppm): 7.96 (2H, d, J = 11.2 Hz), 7.05 (1H, br s), 6.68 (2H, 
d, J = 11.2 Hz), 6.59 (2H, s), 4.72 (1H, dd, J = 6.0 Hz, 4.2 Hz), 3.65-3.05 
(7H, m), 2.24-1.87 (4H, m), 1.10 (6H, s). 
APCIMS (m/z): 346 (M + H) + 

H»96: (S) - 1- (l-7-iJy-2-^f^-2-7DWV7^y) 
;]/- 2 - if p V V > £ h U ))/ 7 -?)VWM ttb^rt) 702) 
2-^^;i/-l- (4-^>D7-'jy) -2-7"dw5 >©ftfc>b t#ar 

0>J 87 t|B«©^^-e^ btlZ 1 -7 > -U7-2-^^;i/-2-7 , Dt:;i/T^>(739 
mg, 4.50 mmol) 95 fcW»fcl/taiEfl!'&*0 (292 mg, 0.701 mmol) 

1R¥: 47% 

'H NMR (DMSO-d.) £(ppm): 7.04 (2H, dd, J = 8.6, 6.2 Hz), 6.63-6.47 (4H, m), 
6.57 (2H, s), 4.73 (1H, dd, J = 6.6, 4.4 Hz), 3.64-3.16 (7H, m), 2.24-1.96 (4H, 
m), 1.11 (6H, s). 
APCIMS (m/z): 301 (M + H) + 

HffiM97:(S) - 1 -[ 1 - (4-*/T;T-V J) -2-^fjl/-2-7PWV 
7U]7^^I/-2-to'Ji;>*M-FiJ^ 7Yj« «b£M3) 

2-^;i/-l- (4--hPr-Uy) - 2-7nK;i/7^ >©ftfc>*)£## • 
8188 (4-W7nj;) -2-^^;i/-2-7°D 
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tr;UT^> (440 mg, 2.32 mmol) H»J 95 tmm^ bxm^b^ (236 

mg, 0.567 mmol) %mtz 0 
69% 

•H NMR (DMS0-d 6 ) <5(ppm): 7.43 (2H, d, J = 8.4 Hz), 6.73 (2H, d, J = 8.4 Hz), 
6.59 (2H, s), 6.49 (1H, t, J = 5.9 Hz), 4.74 (1H, dd, J = 6.8, 4.9 Hz), 3.58-3.30 
(5H, m), 3.07. (2H, d, J = 5.9 Hz), 2.16-1.99 (4H, m), 1.10 (6H, s). 
APCIMS (m/z): 326 (M + H) + 

».98:(S) - 1 -[ 1 - (p-^-^v.y) -2-^^-^-2-7"U^JlT^y] 
T^)V- 2-tmj^> tviyfs- bVJl 7 v;i/gjtfi 704) 

(1) mm 89 £fB«©;£&T?#£ti3 1- (p-r^iV) -2-^;t/-2 
-7W)ITK> (437 mg, 2.25 mmolX j^SS^l/^ (326 mg) ©N, N-^ 
*?)l*)l&TZ K (15 mL) m&Kls 0 0 CT**S#I^F 6011155 fcffitt© (S) -1 

- 2 - ij i^r >*ji/^- h U;i> (326 mg, 1.50 mmol) %tia3L* 

-;U= 100/0-90/10) TlSSU ^IB-fb^-tlCDyU— ft (33.0 mg, 0.0999 mmol) 

(2) (1) -eft&tifc? »J-# (33 mg, 0.0999 mmol) ©p<*y-;i/ (1 mL) 

(11.6 mg, 0.0999 mmol) ^iPx.feo METt^^^-MSSU • 
fBfls£4& (30.0 mg, 0.0720 mmol) LTfffco 
JR*: 5% 

! H NMR (DMSO-de) d(ppm): 6.71 (2H, d, J = 8.9 Hz), 6.61 (2H, d, J = 8.9 Hz), 
6.57 (2H, s), 6.50 (1H, br s), 4.76 (1H, dd, J = 6.5, 4.6 Hz), 3.81-3.35 (5H, 
m), 3.63 (3H, s), 3.01 (2H, s), 2.18-1.93 (4H, m), 1.16 (6H, s). 
APCIMS (m/z): 331 (M + H) + 
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HJ£#I99:(S) -1- {2-^^)1-1- [4- (N, H-V*3-)V7$. J 

;i/ 7Y« (#^705) 

1- (p-T-*>$V) - 2-*?)]/- 2-7UVJ17Z >©ftt>t>fc:#%$l 90 
fciB«o^-e^e>tisi-'[4- (N, N-^^fjV7^X;i/») 
-2-p<^;V-2-7 0 Dh , ;V7 , ^> (611 mg, 2.25 mmol) *fflV\ H»J 98 £M 

m^xmmt^ (220 mg, 0.420 moi) *wto 

W: 28% 

'H NMR (DMS0-d 6 ) £(ppm): 7.40 (2H, d, J = 8.9 Hz), 6.78 (2H, d, J = 8.9 Hz), 
6.59 (2H, s), 6.43 (1H, t, J = 5.9 Hz), 4.75 (1H, dd, J = 6.5, 4.6 Hz), 3.67-3.37 
(5H, m), 3.17 (6H, s), 3.08 (2H, d, J = 5.9 Hz), 2.17-1.93 (4H, i), 1.12 (6H, 
s). 

APCIMS (m/z): 408 (M + H) + 

H«J100:(S) -l-[2-*J-)V-l- (4-^^)V^T-Vy>) -2-7*0 

J ]t^9-jv- 2 -t:n us»>b;i/#- h u;i/ 7?;i/il Ofbiirtj 706) 

1- <j>-7-*yy;) -2-*i-)\s-2-7v\l)\s?Xy<b\\lDh^%m 91 

izmM(D^m-vm^n^2-^f)v- 1- {a-^^)^^t=.^ j) -2-7x2 

\H)\s7Ky (473 mg 3 2.25 mmol) *m\ H»J 98 tmWilZ bTjUIBftl^J (232 
mg, 0.502 mmol) £#fc 0 
34% 

! H NMR (DMS0-d 6 ) £(ppm): 7.10 (2H, d, J = 8.8 Hz), 6.64 (2H, d, J = 8.8 Hz), 
6.57 (2H, s), 5.60 (1H, br s), 4.61 (1H, dd, J = 6.8, 4.6 Hz), 3.66-3.42 (5H, 
m), 3.00 (2H, s), 2.33 (3H, s), 2.22-1.88 (4H, m), 1.16 (6H, s). 
APCIMS (m/z): 347 (M + H) + 

H»J101:(S) -l-[2-/^)V-l- (p- WW -2-rntVI/T^ 

;]T-b?)i- 2 -vu w>i] V 77;« ({b£-M7) 
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l- - 2 l-7u tf;i/T ^ ><Di%t> b iz^%m 92 

(401 mg, 2.25 .mmol) £fflV\ ^JfS^J 98 fcH#£LT*flEHb£«l (305 mg, 0.708 
mmol) £#fco 

'H NMR (DMS0-d 6 ) <5(ppm): 6.88 (2H, d, J = 8.1 Hz), 6.57 (2H, s), 6.55 (2H, d, 
J = 8.1 Hz), 5.05 (1H, br s), 4.75 (1H, dd, J = 6.5, 4.6 Hz), 3.62-3.88 (5H, 
m), 3.17 (2H, s), 2.58 (3H, s), 2.17-1.94 (4H, m), 1.16 (6H, s). 
APCIMS (m/z): 315 (M + H) + 

mmmm-.is) - i-[i- (4-*?>x)i*-)V7=.y ;) -2-^^-2 

708) 

###y 93 izmmois^n^ ti& 1 - ( 4 $ > ^^^t- u > ) - 2 - 

^^-2-rD^V7^> (161 mg, 0.664 mmol). 7yfls*'J«>A (50M%on 
-fe5-f h, 320 mg, 2.75 mmol) ©N, N-^^fWA7^ K (3 mL) Site, 
0 °C"e^a#fF 6011155 fcfBtt© (S) - 1 -Tti^TMz?-;!/- 2 -b'o U 

h y;i/ (120 mg, 0.553 mmol) $JP^. S TOST? 11 R£TO#Lfco -fe^f h 

^§5.tifea»^r»^n-7 h^77^- (^DD^;vA/^^y-;v = 100/0^ 
90/10) T-ftS^U «l3fii«&*©7U-# (195 mg, 0.515 mmol) £#fc„ 
(2) (1) T'f#£ftfc7 U-tt (195 mg, 0.515 mmol) (2 mL) 

C77;i/i (59.8 mg, 0.515 mmol) ^iPxfco tdflET*C^^^-^4«*U WIB 

(140 mg, 0,283 mmol) LtHfc, 
W: 52% 

>H NMR (DMS0-d 6 ) S(ppm): 7.56 (2H, d, J = 8.6 Hz), 6.80 (2H, d, J = 8.6 Hz), 
6.66 (1H, t, J = 4.9 Hz), 6.57 (2H, s), 4.77 (1H, dd, J = 6.2, 4.6 Hz), 3.73-3.30 
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(5H, in), 3.23 (2H, d, J = 4.9 Hz), 3.04 (3H, s), 2.26-1.85 (4H, m), 1.23 (6H, 
s). 

APCIMS (m/z): 379 (M + H) + 

l- (4-^^>^;i/^-;i/T^>;y) - 2 -pWi/- 2 -row^ >©<ft 
t> t) 94 fcfB«0#$£T?ffif>n& 2 1 - (4 -ko u 

^7-'J^) -2-7"Ptr;i/^^> (416 mg, 1.40 mmol) 102 
tUmzXsXWm&m (365 mg, 0.664 mmol) *mtzo 
71% 

*H NMR (DMS0-d 6 ) 5(ppm): 7.46 (2H, d, J = 8.8 Hz), 6.75 (2H, d, J = 8.8 Hz), 
6.60 (2H, s), 6.38 (1H, br s), 4.76 (1H, dd, J = 7.0, 4.3 Hz), 3.70-3.17 (7H, 
m), 3.10-2.98 (4H, m), 2.29-1.90 (4H, m), 1.65-1.60 (4H, m), 1.12 (6H, s). 
FABMS (m/z): 434 (M + H) + 

mmmm-As) -1- {i - [4- (n, n-p^ht^s^m-jd t- 

1- (4-*#>XJl'*-)\/T-V 7) -2 2-7°Dt:;i/7 , ^><D-f^ 
t)D(-#%^J95fcfB^©^T-t#e)ti^ 1 - [4- (N, N-^if;V7^^ 
*-;!/) T-VJ~\ -2-^^;v-2-7'Dt:;i/7 > ^> (674 mg, 2.25 mmol) 
l\ fHIS0!llO2 tmnteisTmmib&M (378 mg, 0.685 mmol) 
JR*: 46% 

*H NMR (DMS0-d 6 ) S(ppm): 7.43 (2H, d, J = 8.8 Hz), 6.74 (2H, d, J = 8.8 Hz), 
6.59 (2H, s), 6.35 (1H, br s), 4.75 (1H, dd, J = 6.5, 4.3 Hz), 3.73-3.35 (5H, 
m), 3.07-3.02 (6H, m), 2.24-1.91 (4H, m), 1.10 (6H, s), 1.01 (6H, t, J = 7.2 
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Hz). 

FABMS (m/z): 436 (M + H) + 

mmmm-As) - 1 -[i - (4-7MD7-';;) 

##«(3fB«g©^^#e>ti§ l - (4-7Mvy-V y) -2-^771/- 
2-7°Plf;i'T^> (273 mg, 1.50 mmolX 7yfb#y^A (spray dried) (174mg, 
3.00 mmol) ©N, N-^^fMM7^ Y (4mL) «tc, 0 °C7:*a#W : 6011155 
fciBtB© ( S ) - 1 -7nm^;i/- 2 -t*P y h U;K217mg, 1.00 

mmol) £JPX, |SJ^g-C2«m#bfeo -te^-f h^^M^J^ VXKfomZZML 

A7DTh^77^- (7PP*;i/A/y^7-;i/=100/0~90/10) ^H^bs JffB 
M©7'J-#: (319 mg, 1.00 mmol) £f#fc 0 
(2) (1) Tl#e,tlfc7U-#: (319 mg, 1.00 mmol) <D*$J-)\, (3 mL) 

t7Tji/i (116 mg, l.oo mmol) ^inx^o «tt*/>* y-;i/£g£U ISfBft 

^tJ(404 mg, 0.931 mmoD^M^h ITffeo 
JR*: 93% 

'HNMR (DMSO-ds) £(ppm): 6.92-6.86 (2H, m), 6.65-6.60 (2H, m), 6.55 (2H, s), 
5.17 (1H, br s), 4.74 (1H, dd, J = 7.3, 6.5 Hz), 3.67-3.38 (5H, m), 3.01 (2H, 
br s), 2.24-1.90 (4H, m), 1.14 (6H, s). 
APCIMS (m/z): 319 (M + H) + 

H»J106:(S) -1-[1- (4-7no-l-7^7^;i/7^) ~2~^ 
)i - 2 - 7° n t:;i/ 7 X J ] T*. 3- ft - 2 - b° p U V y * h U ;i/ 7 
ttb£tl244) 

2-7-^7-N- (5-pi hdr->*;i/^-;i/-2-t'J^;i/) -2-^^7'P 
V)V7 X ><Dttt) D fc#%0J97fcSBlta>£8rC»£> ftS 2-T^7-N- ( 4 - £ 
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DD-l-7^7^-Jb) - 2-*3-)V7°U¥;\/7^ y (376 mg, 1.50 mmol) tffl 

v\ mmm^tmm^Lxmmt^ (275 mg, 0.547 mmon zmtz* 

! H NMR (DMS0-d 6 ) <5(ppm): 8.48-8.39 (1H, m), 8.09-7.95 (3H, m), 6.96 (1H, br 
s), 6.54 (2H, s), 4.72 (1H, dd, J = 6.9, 3.9 Hz), 3.85-3.43 (7H, m), 2.27-1.92 
(4H, m), 1.23 (3H, s), 1.22 (3H, s). 
APCIMS (m/z): 387 ( 35 C1M + H) + 

H;M107: (S) - 1 -[2-^^)1- 1 - (l-ytvV-ftT^;) - 2-7 
Pb;i/7^ J \7*>3-)V- 2 -Kv us; y-fyfytf- h u;i/ 7 T^^WKft-^* 245) 

fcVUT ^ XDftto D 98 fcfB«©^-C» ^n^>2-T^y-2-^^;i/- 

N- (1-7^7^) rnw^ (324 mg, 1.50 mmol) HJS$|56 
ilTOfcbT^fB'fti-^) (48.2 mg, 0.103 mmol) 
IR*: 10% 

l H NMR (DMSO-de) (ppm): 8.88 (1H, s), 8.34-8.31 (1H, m), 7.94-7.84 (3H, m), 
6.54 (2H, s), 4.72 (1H, dd, J = 6.8, 4.3 Hz), 3.76-3.43 (7H, m), 2.19-1.92 (4H, 
m), 1.20 (3H, s), 1.19 (3H, s). 
APCIMS (m/z): 353 (M + H) + 

IWJ108: (S) - l-[2-*?)V- 1- (3-\ZVy*?-)l7$;) -2-7 
P ¥)]/T 5. ;]7-b3-)l- 2 -Kn U s;>*^/'#- h 7xVl/^l (<fb£%246) 

(1) «$137 (1) hH«0^»C«fcD#*^99C«B*©^^6nS2-7 > 
^7-2-^?-;i/-N- (3-tfU^i;-;i/) T'dW^V (948 mg, 5.71 mmol) 
iP&«BB-fti^07U-ft (719 mg, 2.38 mmol) £^fco 

(2) (1) T'*f6*lfc7 U-ft(719 mg, 2.38 mmol )©**7-;i/ (10 mL) 
fc7T;i/ffi(442 mg, 3.81 mmol)»^ s 1 0#«#bfc o MffiTTp<*y 
-^*»*tT»&nfe»**Mx^^fe|i»fbU «WBft3^» (650mg, 1.56 
mmol) ZMSBSkbLXftlto 
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»: 28% 

•H NMR (DMS0-d B ) (5(ppm): 8.87 (1H, dd, J= 4.3, 1.1 Hz), 7.40 (1H, m), 7.18 (1H, 
dd, J = 8.9, 4.3 Hz), 6.88 (1H, dd, J = 8.9, 1.1 Hz), 6.54 (2H, s), 4.70 (1H, 
dd, J = 7.0, 4.1 Hz), 3.64-3.38 (7H, m), 2.12-1.98 (4H, m), 1.09 (6H, s). 
FABMS (m/z): 303 (M + H) + 

HW109: (S) - l-[2-^;i/-l- (4-f'M^-;VT^y) -2-7 
nhvi^ J 2 -h°n u >Jyh)\,-ft- y 7?j« «b^-t)247) 

(1) ##^!liootiB«©^^f#&n^2-r^y-2-^^;i/-N- 

7u\?:)\sT*y (2.03 g, 12.3 mmol) MS^i<F6011155fcf3f&© (S) 
-l-^D^T-fe5 : -;V-2-lfD'J^>*)^^-hU;v (434 mg, 2.00 mmol) fr£ 

m^mzotmrnoysm^x^m^t^oy u-# (522 mg, 1.73 mmoi) §t#fc 0 

(2) (1) T*li?>tlfe7U-'f*(522 mg, 1.73 mmol )CD^< * ^ (10 mL) ^ 
t^v;i/^(442 mg, 3.81 mmoD^Jn^s ^iST» 1 0»lfe o MffTt?^*y 
-Jl *%£L T# £ V^ft^-y'JVfr h ^Hft U mZfc&W (459 mg, 
1.10 mmol) *m&1fe^£Lxmzo 

9% 

*H NMR (DMS0-d 8 ) (5(ppm): 8.36 (1H, s), 8.01 (1H, d, J = 5.9 Hz), 7.39 (1H, m), 
6.58 (2H, s), 6.54 (1H, dd, J = 5.9, 1.6 Hz), 4.75 (1H, dd, J = 6.5, 4.6 Hz), 
3.62 (2H, d, J = 5.1Hz), 3.69-3.51 (3H, m), 3.59-3.16 (2H, m), 2.22-1.97 (4H, 
m), 1.12 (6H, s). 
APCIMS (m/z): 303 (M + H) + 

mnmno: (s) -i-[i- (5-*#>z)i*-)]s-2-k:vp)iy$y) - 

2-/^-2-7D^7^]7tf;V-2-tfDiJ^>*MrhiJjl/ 7 

•?mm (4bi§r»8) 

(i) 0^mmizmm®i5 ; mrnt>tiz>2-7$.;-N- (5-^#>7;;i/fc;i/ 

-2-¥Vi>)V) -2-^^)^V^T\y (1.46 g, 6.00 mmol) fr£>H5te1» 
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tmm®l3^&*)Mm\j&8a<D7V-fo (609 mg, 1.60mmol) £*#fc 0 
(2) (1) T*#£*lfc7 'J —ft (609 mg, 1.60 mmol) (10 mL) ® 

7 -771/^(186 mg, 1.60mmol)^iP^, 1 03«t# Ltz 0 MJETT^* 

y-^^^bTtf^tifca^^^^^-^-^A^^-fbU lilB'fb^t) (697 
mg, 1.41 mmol) *m&M§ktLZmz 0 
W¥: 24% 

X H NMR (DMS0-d 6 ) S(ppm): 8.35 (1H, d, J = 2.4 Hz), 7.73 (1H, dd, J = 8.9, 2.4 
Hz), 7.54 (1H, m), 6.69 (1H, d, J = 8.9 Hz), 6.57 (2H, s), 4.72 (1H, dd, J = 
6.5, 4.5 Hz), 3.65-3.55 (1H, m), 3.43 (2H, d, J = 4.9 Hz), 3.48-3.25 (4H, m), 
3.11 (3H, s), 2.20-2.10 (2H, m), 2.05-1.90 (2H, m), 1.11 (6H, s). 
APCIMS (m/z): 380 (M + H) + 

numni: (S) -i-[i- (5-p<^>^;i/^-;i/-2-b'i;^;i/) -4-* 
=}-)]/ - 4 - U *J)\sT ^ J ] T-fe - 2 - tf d U > * h U Jl 2 
t& (4bl^tl249) 

(1) ##^!ll02T^#&tL^4-r^y- 1 - (5-p<^>7;i/^-;i/-2-t:U^ 
;v) -4-^^^U^> (1.28 g, 4.77 mmol) frt>mMM52t®M®J3mz& 
^ MBit&m<D7 V (608 mg, 1.50 mmol) 

(2) (1) T»l#?>*Lfc7U-<ffc (608 mg, 1.50 mmol) ©1, 4-^^^>^ 
(10 mL) fc, 4 mol/L ^b7jc^— 1 , 4 -^3r-y->}g$ (8.0 mL) ^^TX'M 

fi^^iftU HflB-fb^tl (572 mg, 1.20 mmol) LT#fco 
JR*: 23% 

'H NMR (DMSO-ds) <5(ppm): 9.06 (2H, br s), 8.50 (1H, d, J = 2.7 Hz), 7.91 (1H, 
dd, J = 9.2, 2.7 Hz), 7.03 (1H, d, J = 9.2 Hz), 4.83 (1H, dd, J = 6.8, 4.3 Hz), 
4.50-4.35 (2H, m), 4.15-3.90 (2H, m), 3.75-3.65 (1H, m), 3.60-3.49 (2H, m), 
3.20-3.00 (2H, m), 3.15 (3H, s), 2.25-2.10 (2H, m), 2.10-1.90 (2H, m), 1.95-1.75 
(4H, m), 1.46 (3H, s). 
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APCIMS (m/z): 406 (M + H) + 

rnmmm: (s) -i-[4-^^^-i- ( 5 2 - 1: >; -4- 

250) 

(5 -^PD-2-t'<j^;]/) -4-^^-;i/f^u^>o^t> 

Dfcs #%^J103-ef#e>n?.4-7'^y-4-^5 L ;V- 1- (5-pW]/-2-£U 
i?;i/) t^>;^>£/9V\ ^Jte^iJ5lh|5l1itbT«lB'(ti^tJ^t#feo 
54% 

'HNMR (DMS0-d 6 ) S(ppm): 9.32 (1H, br s), 9.15 (1H, br s), 7.93-7.89 (2H, m), 
7.38 (1H 5 d, J = 8.9 Hz), 4.83 (1H, dd 3 J = 7.3, 4.2 Hz), 4.40-4.25 (2H, m), 
4.10-3.40 (5H, m), 3.40-3.20 (2H, m), 2.30-2.10 (2H, m), 2.22 (3H, s), 2.10-1.80 
(6H, m), 1.45 (3H, s). 
APCIMS (m/z): 342 (M + H) + 

«0|J113: (S) -1 -[4-^^-1- (3-t:U^-;i/) -4-b'^U^ 

;i/T^y]T-te^;i/-2-fPU^>*;i/^hU;L' 2«i£ ab-^t)25l) 

l - (5 2-ku^) -4-^;i/twj 

$> >©ftfc> D £#%#I104T"I# *l£ 4 - T 5. J - 4 1 - ( 3 - U 
JR*: 10% 

! H NMR (DMSO-de) tf(ppm): 9.21 (1H, br s), 9.12 (1H, br s), 8.72 (1H, d, J = 
4.1 Hz), 7.92 (1H, d, J = 9.5 Hz), 7.86 (1H, dd, J = 9.5, 4.1 Hz), 4.84 (1H, 
dd, J = 7.0, 4.3 Hz), 4.35-4.29 (2H, m), 4.15-3.90 (1H, m), 3.69-3.60 (2H, m), 
3.60-3.59 (2H, m), 3.29-3.21 (2H, ■), 2.25-2.10 (2H, m), 2.10-1.80 (6H, m), 
1.46 (3H, s). 

APCIMS (m/z): 329 (M + H^ 
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mmmiu: (s) (5-70^-2-^;^^) -4-^^- 

4 - U SWIP 5. y ] 2 - fc'D 'J S> yfr)Vft- h U ft Mb-^252) 

fc)Dt#%^ji05Tl#e.n^4-T^y-i- (5-^n^-2-tru - 

«: 6% 

'H NMR (CDCI3) fi(ppm): 8.26 (2H, s), 4.78 (1H, d, J = 7.6 Hz), 3.95-3.40 (6H, 
m), 3.38 (2H, d, J = 1.1 Hz), 2.40-2.10 (2H, m), 1.65-1.51 (7H, m), 1.14 (3H, 
s). 

APCIMS (m/z): 409 ( 81 BrM + H) + , 407 ( 79 BrM + H) + 

^»J115: (S) -.1 -[2 1- (N-^^ftT-V J) -2-7°Dt! 

)VT\y>]T J z^-ft-2-^u^vyij)^-Y -u;i/ 7v;«l Ub-£$j7i2) 

l- (4-7WD7^'jy) -2-^^;v-2-7°Dt:;i/^^>©{tfc>?3t# 
#09 106 ti3»©*«t!^e.*i5 2-^^;i/- l- (N-^^;i/T->;^) -2- 

7°nhVUT^> (267 mg, 1.50 mmol) mm 105 kEffl&fc LT^I34bi^3 

(360 mg, 0.836 mmol) £#fc 0 
JR*: 84% 

'H NMR (DMS0-d 6 ) S(ppm): 7.13 (2H, dd, J = 7.8, 7.3 Hz), 6.82 (2H, d, J = 7.8 
Hz), 6.59 (1H, t = 7.3Hz), 6.56 (2H, s), 4.75 (IB, dd, J = 6.8, 4.3Hz), 3.66-3.32 
(7H, m), 2.94 (3H, s), 2.22-1.93 (4H, m), 1.12 (6H, s). 
APCIMS (m/z): 315 (M + H)* 

##$fi : 2- (2-3v u;uT^y) ^ftT^y 

H5|g©2-^DDdry U> (1.03 g, 6.30 mmol) (D 1 , 4-*?**V>m& (10 
mL) (3, «#D£A (1.31 g, 9.48 mmol) V ^ > (1.26 mL, 18.8 

mmol) *m%., 7mr^lJmMmU Zbizx-f-isyVT^y (2.52 mL, 37.7 mmol) 

mux.; 8mmijnmmmLtzo 
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em (1.79 g, 9.57 mnol) &*gfiiggi:LTftfeo 
JR*: £S#J 

APCIMS (m/z): 188 (M + H) + 

J^T©###iJ 2 * £>###! 12 fc^Ttts 2-^nn*VU >©ttfc D £s »J6 
##$11 fc^$fcbT«li3to&$£*#fco 

##$J 2 : 2 - ( 2 - 1:^ s J ) ^ y 

W: 81X 

>H NMR (DMSO-ds) <5(ppm): 7.95-7.84 (2H, m), 7.25 (1H, d, J = 2.4Hz), 7.19 (1H, 
br s), 3.28 (2H, dt, J = 5.9, 5.9 Hz), 2.78 (2H, t, J = 5.9 Hz). 

##$]3: 2- (6-^OP-3-t'J^/l/7^) 

###14: 2 - {2-*J*W-K7\J} x^;i/7^> 
JR*: 89% 

»H NMR (DMS0-d 6 ) <5(ppm): 8.30 (1H 3 s), 7.74 (1H, d, J = 5.4 Hz), 7.65-7.48 (3H, 
m), 7.30 (1H, dd, J = 7.8, 3.2 Hz) , 3.39 (2H, dt, J = 6.1, 6.1 Hz), 2.78 (2H, 
t, J = 6.1 Hz). 

##015:2— (4-^00-1-7^5^7^7) x.^jlT^> 

###16:2 - (6, h^^-4-^7 v -^U-;i/7^7) x^;i/T^> 

»: 65% 

'H NMR (DMSO-d 6 ) <5(ppm): 8.31 (1H, s), 7.85 (1H, t, J = 6.2 Hz), 7.59 (1H, s), 
7.01 (1H, s), 3.88 (3H, s), 3.88 (3H, s), 3.51 (2H, dt, J = 6.2, 6.2 Hz), 2.79 
(2H, t, J = 6.2 Hz). 
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##$J7:2- [2- (4-t!U^;i/) - 4 V-KT* J ]^JIT^ > 

##$18: 2- (4-p<^;i/-2-^/ x^;i/T^> 
IR*: 89% 

APCIMS (m/z): 202 (M + H) + 

9:2- ( 4 § y ) x 3^1/7 =• > 

APCIMS (m/z): 188 (M + H) + 

##$jio: 2- (i--rv^y x^;i/T=;> 

W: 68% 

APCIMS (m/z): 188 (M + H) + 

###ijll: 2- (2-^>V>T^U;i/T^y) x^;]/:p£-> 
l&t^: 59% 

APCIMS (m/z): 194 (M + H) + 

##0|J12: 2- [5- (N, N-^p<^;i/T^y^;i/^-;i/) -2-^'J^;i/7^ 
###U ^lai^li^O^&tcfcD 1, 4-^*^>©ft;bt>fc£y^>£M 

(22 ^a) ^fflv\ mmfc&mitntzo 

W: 69% 

: H NMR (DMS0-d 6 ) 6 (ppm) : 8.26 (1H 3 d, J = 2.3 Hz), 7.60 (1H, dd, J = 8.9, 2.6 
Hz), 7.51 (1H, m), 6.59 (1H, d, J = 8.9 Hz), 3.29 (3H, m), 2.70 (2H, d, J = 
6.3 Hz), 2.56 (6H, s), 1.45 (2H, br s). 
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APCIMS (m/z): 245 (M + H) + 

#%#|J 13 : 2 (5-i/y;~2-WP)V) - 2 - 

U;u (3.50g 3 25.3mmol) ©1, A-Vir^ymWi (10 
mL) (3, j^^D^A (5.24 g, 37.9 mmol) 1 , 2—i?T$> J — 2 — p<^\M/7* 
D^> (3.97 mL, 37.9 mmol) £JD;U 4WDiMLfeo SM^giltg 

B ^%*fm^-&fe^ £Dfc*i^H£ h;n>-e&#u wm&m (4.03 g, 21.2 

mmol) ^efii B H B hltHfeo 
«: 84% 

APCIMS (m/z): 191 (M + H) + 

###]14: 2- (3-^7y-2-tf'J^P7^) a:^-;!/ 

Hil02-^on-3-:>7yf'Ji;> (1.07 g, 7.73 mmol) ©1, 4-^** 
•y->^ (20 mL) (3 N jKK*Ue7A (1.60 g, 11.6 mmol) JSl&^Jx.* S -ft? 

(0.93 mL, 15.4 mmol) ZMtts 7HMiIIlfeo ££S 
%i/i)t)7)\sj37A?V x- h^7-f-TMU «tB^t) (1.20 g, 7.36 mmol) 

W: 95% 

APCIMS (m/z): 164 (M + H) + 

##$ji5:4-[ (3-^>ry-2-t!U^;i/) ^^vl^^i^ > 

IK*: 81% 

APCIMS (m/z) : 239 (M + H) + 

###|J 16 : 1 - ( 3 -*/TJ — 2 - tr U $W fc^5 ^> 2 ftgtffi 
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( 1 ) ; r fr7 5. ><D\Vd K) \z N -tert- 7 h^->t)JV^~)l^^ V > 
##^Jl4h^I1«tbT4-tert-^h^r^*;i/^-;V-l- (3-i/?; 

IR*: 88% 

FABMS (m/z): 289 (M + H) + 

(2) (1) T?»e>nfcfli-&«l (800 mg, 2.78 mmol) <D*$J-)l (20 mL) ®Wi 
4mol/L^b2K^-^x^;i/^ (6.94 mL, 27.8 mmol) SJpiL ^T*4.5 

u 1- (3— >ry-2-fU^;iO e^^> 

2MJg (822 mg, 3.15 mmol) £t#fco 
APCIMS (m/z): 189 (M + H) + 

##$117: 2-[ (3—>7V-2-ey -N-^;i/T3. J ]^;i/-N- 

14 tmufc LTmmih&mntzo 

APCIMS (m/z): 191 (M + H) + 

#%#|J 18 : 2-^dd-N-[2- (5--hn-2-t^'J^;i'T^y) 

rUfig©2-(2-r^yx5 : -;i/T$/)-5-^hob > U^> (1.05g, 5.76 mmol) 
©Mb^^l/> (20 mL) b U x^;i/T ^ > (1.61 mL, 11.6 mmol) OU^m 
fc N 7K^TT^DPT-te^;V^DU h* (0.51 mL, 6.40 mmol) £Sn;u ^i&T*» 

W : 57% 

APCIMS (m/z): 257 ( 35 C1M - H)', 259 ( 37 C1M - H)" 
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##$119: (R) -3- [N-tert-^h^^*;i/^-;i/-l- (3— >7*y-2 

- t* u - 4 - b'^ u ^ ] r-b^- 4 -^r v? 'J ^ - h 

(1) rf?II02-^DP-3-^7y bUi>~> (2.00 g, 14.4 imol) 2:1, A-V 
ir*V— 8-T1fX¥n[4, 5]x£> (3.10 g, 21.6 mmol) £fU^> (20 iL) 
+T?££U 100°CT'3.5I^P^nM#tfeo «£Mffig*U l§ ftfc^tak 

i^=8/lM/4) ttllU 8- (3— >7V-2-fc!'j^;i/) -1, 
^-^-8-rifXbn[4, 5]t-**> (1.30 g, 5.31 mmol) £t#fco #£>*lfc 
b'^U^>il^#: (1.30 g, 5.31 mmol) £T-feb> (20 mi) £ffl?U (10 
mL) Mt2M#bfec ^%«®*U ^^TKm^-bU^A 

A«U i§£££MjE^£U 1- (3— >7V-2-fc*tf$W -4-^-^rV 
f^'J^> (1.16 g, 5.77 mmol) <H#fc 0 
»: 40% 

>H NMR (CDC1 3 ) <5(ppm): 8.38 (1H, dd, J = 4.8, 2,0 Hz), 7.83 (1H, dd, J = 7.7, 
2.0 Hz), 6.84 (1H, dd, J = 7.7, 4.8 Hz), 4.02 (4H, t, J = 5.9 Hz), 2.63 (4H, 
t, J = 5.9 Hz). 

(2) (1) nnt>tltzfc&to (984 mg, 4.89 mmol) tmfc7>=£-*?h (3.77g, 
48.9mmol) (18mL) 4»T'?i^U ± h D t> k*s7 J *"D t K U h* (307 
mg, 4.89 mmol) £iD;U ^ST- 2Bfli^f#Lfco M£MHg*U 
§7kh^Dn^;VAT»»bfeo ft 5>*lfc7j<Jf £ 2 mol/L ymiti-h U«>A7k« 

'JM;i/*7A^DYh^77^- (^OD A/« A= 100/0-6*0/40 ; A 
!^nn*Jl/A : ar>^-T7jc=10:l,v/v £*gi^«U m^fitz^M^ 
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%LtzT>*-T7\<.tmm<D*t> y-ivzmz., wjgufcfc©) ttiiu 4- 

T$.;-l- (3-i/7y-2-f'J^V) tr^US?> (504 mg, 2.50 mmol) 
W: 51% 

'H NMR (CDCI3) <5(ppm): 8.32 (1H, dd, J = 5.0, 2.0 Hz), 7.75 (1H, dd, J = 7.6, 
2.0 Hz), 6.72 (1H, dd, J = 7.6, 5.0 Hz), 4.42-4.24 (2H, m), 3.21-3.06 (2H, m), 
3.04-2.93 (1H, m), 2.13-2.00 (2H, m), 1.66-1.43 (2H, m). 
APCIMS (m/z): 203 (M + H) + 

(3) (2) m^tltzit^m (300 mg, 1.48 mmol) hfc h*D77> (6mL)fc 
mmU «Ts 7u^BM'<>¥j\' (78 #L, 0.49 mmol) £itl;ls>©l;t; 5 B# 
IM#b£o h'JxW^> (68 jul, 0.49 mmol) iltiE®* 

?U-?W?7 <i- (^V>/mm^ ^^=60/40-0/100) ICTfjiMU 4- (N 

-^>^;utf^:fr;i/#-;M^;t/) r^y-i- (3 - i/7y- 

fc^>J^> (150 mg, 0.43 mmol) Zmtco 
IR*: 29% 

(4) (3) T°mt>tltc4b&<®} (150 mg, 0.43 mmol) §tM:FP77> (3 mL) 
fcWU ^-e-^^tert-7>;i/ (103 mg, 0.47 mmol) ^JnXs 
mmnvtzo £t>te4-y*?-)l7^;¥VP> (5.0 mg, 0.04 mmol) 4 

7>f- (^*^>/f£i?:c ^=90/10-70/30) {CTJlMU 4- (N — ^>^;i/^ 
^r->*;i/^;i/^^;i/-N-tert-7*h^r$/*;i/^-;i/) r^y-1- (3-^>t 
y-2-¥VP)l) (139 mg, 0.31 mmol) £f#fc<, 

W: 72% 

'H NMR (CDC1 3 ) S(ppm): 8.32 (1H, dd, J = 4.8, 2.0 Hz), 7.77 (1H, dd, J = 7.6, 
2.0 Hz), 7.35 (5H, s), 6.75 (1H, dd, J = 7.6, 4.8 Hz), 5.15 (2H, s), 4.44-4.38 
(3H S m), 3.83 (2H, s), 3.09-3.00 (2H, m), 1.92-1.55 (4H, m), 1.36 (9H, s). 
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APCIMS (m/z): 451 (M + H) + 

(5) (4) nn^ntzih^m (mug, 0.28 mmol) *x.$J-)\s (lmL) £y"h 
tfD77> (2 mL) «|?U 10%^i^A-$f{| (12 mg, 50%^tR) £Jd 

iL 7K*^#iim.t> gat 20 6f»if;cH$itt^ h %inx.-c»^ 

ms®** 1 ?* F^WJl^lTlILfe, !§&&«EES£U (100 mg) 

^fco f#^tife»» (100 mg) §rFtFD77> (3 mL) lz®MLs (R) 
-4-*;W^-f ^r/'J^ (44 mg, 0.34mmolK 1- {2-V^J\/7XJ 
-3-^;i,ft;V#*M $; FJUHfi (91 mg, 0.47mmolK N-tKn^r 
$"*>V hVTV— ))/ (56 mg, 0.42 mmol) t^t^^uy (2 mL) gj§. 

ThW-f- (^DD^;i/A/^^y-;i/=99/l~95/5) fllU (R) -3 
-{N-tert-y h=3p^*;i/^-;i/- [1- (3-J/7y-2-K>jy;i/) -4-fc. 0 
^•U^] 7*^ }7Hr^ - 4 - A;i/W;vf7i; >J y > (89 mg, 0.19 mmol) £ 

CT: 68% 

'H NMR (CDC1,) d(ppm): 8.33 (1H, dd, J = 5.0, 2.0 Hz), 7.76 (1H, dd, J = 7.6, 
2.0 Hz), 6.76 (1H, dd, J = 7.6, 5.0Hz), 5.8-4.9 (1H, m), 4.8-4.3 (5H, m), 4.2-3.2 
(4H, m), 3.08-2.99 (2H, m), 2.M.6 (4H, m), 1.48 and 1.45 (9H, s). 
APCIMS (m/z): 473 (M - H)" 

(6) hU7^/*oSffl»fck* (41 juL, 0.29 mmol) £*#U (5) ^m^ntc 
1h£>m (68 mg, 0.14 mmol) (23aL, 0.29 mmol) ©ttMbp* (1 
mL) ZMZ., W«ftTJ4«f«Ul#bfco *6fc:hU7;i/^-DlMWIfck«l (41//L). £ 

(/\dp^>/^x^;i/=90/10~60/40) -CtSU (R) - 3 -{N-tert-^ h^r 
(3— >7V-2-£U^;i/) -4-^iJ^V]7^}7i 
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^;V-4-5 L TV r, ;^>*;^-hU;V (21 mg, 0.05 mmol) -frmtzo 
Sm: 32% 

! H NMR (CDCI3) £(ppm): 8.33 (1H, dd, J = 5.0, 2.0 Hz), 7.77 (1H, dd, J = 7.6, 
2.0Hz), 6.76 (1H, dd, J = 7.6, 4.8 Hz), 5.33 (1H, brs), 4.8-4.3 (5H, m), 4.2-3.6 
(2H, m), 3.28 (2H, br s), 3.08-2.99 (2H, m), 1.90-1.60 (4H, m), 1.46 (9H, s). 
APCIMS (m/z): 357 (M - C0(CH 3 ) 3 + H) + 

##0|J 20 : 2 - ( 3 -1>?J - 2 - Y. U S?;i/) 7^ J ^)VT 5 > 2 UWM. 

(1) $I02-^DD-3-i/7;^'J^> (1.12 g, 8.09 mmol) ©1, 4-S> 

(10 mL) fcl, )mt> ] )<5& (1.12 g, 8.09 mmol) MN- (2-7 
;;xfjV) #;W^>^ tert-T^l/x*^;]/ (1.53 mL, 9.70 mmol) £finx., 
6^P^M«bs £e>lcN- (2-T^y^^;i/) *JWU>I tert-T^l/ 
iXfil/ (0.38 mL, 2.41 mmol) fciffliU 3.5 BtF^Dl&M^bfco %.Ji&m%mM'&, 
Sl§ i' 'J ^jl'iJ? D y ^5 7^ -fill, - 2 - (2-7 

h^riy^^^-^^^ya:^;!/) 7^t'Ji^> (1.51 g, 5.76 mmol) <lrM^ 

W: 71% 

APCIMS (m/z): 263 (M + H) + 

(2) (1) nn^ntzih^m (0.92 g, 3.51 mmol) (DWWi^fr (20 mL) mm 
4molA^b7KlS-^^«?t (17.6 mL, 70.4 mmol) £#n;L ^i&T*3B$ 

^Wbfco SMi£^£gU ^IBft^rtl (0.83 g, 3.52 mmol) 

APCIMS (m/z): 163 (M + H) + 

###121:3- (3-^>7y-2-t:'J^I/7^) TP f;i/7 $ > . 2J»& 

( l ) N— (2-7^xf;v) £;w^>i? tert-^;v^^x;KDftt»«9t: 
20 (1) i:Hit:U3-W-2- (3-7h^i/«-;i/7^7-D^) 
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JR*: 96% 

APCIMS (m/z): 277 (M + H) + 
(2) 3-i/TJ -2 - {2--fYirt/ti)\,if,~)]/TK^^)\y) 7^K>jy> 

®fito!)fc:3-S/7V-2- (3-y hdr^*;i/^-;i/^^y7°Dtf;u) 7^;t 

»;y>MV\ ##09 20 (2).fcE#fcbT«aBfc^&ftfe« 

###)22 : y - 1 - (2-t7^-;V) f^U^> 

»2-^nDt7^> (824 /zL, 9.23 mnol) ©1, 4 -$WMJ->&$ft (8 
mL)t N jft»*U»>A (1.39 g, 10.1 mmol) »lfttJOfl3^*4 -tert-^;i/*;i/ 
fc/V7U^'J^> (1.68 g, 8.39 mmol) ^DX r > 6^iPt»JS«Kbfco MJfo 

(10 mL) CftJSPU ^MT'4 mol/L ttfb**- 1 , 4-SWr 
(20 mL) &fln*TI^Bfi^l5l$ffl«#Lfco *rfflbfci£il&33S&x 
tijfcjga^^^^-^fcSjKLfco BioRad AG 1 X-8<i *>&m\/V> 

T«*SU ®m*m£%£LT, Wm&*a (1.40 g, 7.85 mmol) 
JR*: 93% 

APCIMS (m/z): 179 (M + H) + 

##0)J23: 4-T^-l- (2-^y'j;i/) t!^U^> 
JR*: 52% 

APCIMS (m/z): 228 (M + H) + 

###124: 4-T^y- 1- (2-*;^'J-^ K^US?> 
JR*: 72% 
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APCIMS (m/z): 229 (M + H) + 

###125: ( 1 f V*J tf;i/) £^U^> 

IR*: 50% 

APCIMS (m/z): 228 (M + H) + 

#$0926 : ' (5 -$/:JV - 2 -fcTU $W f^U^> 

ifc* : 54% 

APCIMS (m/z): 203 (M + H) + 

#$0827: 2-T^y-2-^^-N- ( 2 *V y-;i,) 7"PbVV^^> 
2-^DD#;^yv (3.27 g, 20.0 mmol) tc, A (4.15 g, 30.0 

mmol) RVl, 2 -i?T$ J - 2 -^^rn/^ (3.14mL, 30.0 miol) Sinitx 
120-CTf63RfIBilP«fc3Kibfco -fe^-f r*it3M&ajfcbT^Mte3»bfcgs ME 
mu #e>tifeB^^>U*^;i/*^A^DTh^77^- (Chranatorex(SS 

m) nh, 7^^u->7> ^tw^nD*;i/A=3/i) Kim au&rb-Mi 

(2.77 g, 12.8 mmol) 
W: 64% 

! H NMR (DMSO-ds) tf(ppm): 8.41 (1H, s), 7.72 (1H, d, J = 7.8 Hz), 7.51-7.48 (2H, 
m), 7.43 (1H, t, J = 5.4 Hz), 7.30-7.24 (1H, m), 3.31 (2H, d, J = 5.4 Hz), 2.90 
(2H, br s), 1.07 (6H, s). 
APCIMS (m/z): 217 (M + H) + 

JilT©#$0« 28 s 29 N 30, 33, 34, 35 fc^l>TJ±2 -^DD^;^>J >©ftfc> 

##0>J27^|5l^tbT^I3^t)^#fco 
#$01 31s 32s 36s 37£oV>T&6-£PPnD3V- h UJKDftfr D fc N 2*Jfe 
t5A7>f K*J8V\ #$m3fcEW*fcbT«B<b£*l*»fco 
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#§0IJ28 : 2 (2-^y'J;b) 7°PhVl/T^> 
W: 20% 

! H NMR (DMSO-cU) S(ppm): 7.80 (1H, d, J = 8.9 Hz), 7.57 (1H, d, J = 7.8 Hz), 
7.44-7.41 (2H, m), 7.13-7.07 (1H, m), 6.86 (1H, d, J = 8.9 Hz), 6.79 (1H, t, 
J.= 5.6 Hz), 3.31 (2H, d, J = 5.6 Hz), 1.50 (2H, br s), 1.06 (6H, s). 
APCIMS (m/z): 216 (M + H)* 

#%$J29 : 2 -T^y-N- (l-^V^'JJl/) - 2 =5~)^U Y.Tu? X > 
56% ■ 

'H NMR (DMS0-d s ) £(ppm): 8.28 (1H, d, J = 6.9 Hz), 7.81 (1H, d, J = 5.8 Hz), 
7.68-7.44 (3H, m), 7.03 (1H, t, J = 5.8 Hz), 6.84 (1H, d, J = 6.9 Hz), 3.45 
(2H, d, J = 5.8 Hz), 3.14 (2H, br s), 1.06 (6H, s). 
APCIMS (m/z): 216 (M + H) + 

##$130: 2 -T$;-2-*3-fr-N- (4-*;<))l) 7"U¥)\/T*> 
JR*: 35% 

*H NMR (DMS0-d 6 ) (ppm): 8.35 (1H, d, J = 5.4 Hz), 8.23 (1H, dd, J = 8.5, 1.6 
Hz), 7.76 (1H, dd, J = 8.4, 1.3 Hz), 7.59 (1H, ddd, J = 8.4, 7.0, 1.6 Hz), 7.40 
(1H, ddd, J = 8.5, 7.0, 1.3 Hz), 6.75 (1H, t, J = 3.9 Hz), 6.54 (1H, d, J = 
5.4 Hz), 3.20 (2H, br s), 3.13 (2H, d, J = 3.9 Hz), 1.10 (6H, s). 
APCIMS (m/z): 216 (M + H) + 

#%$|31: 2 — T 5. y — 2 -p<^;i/-N- (2 -M^V-fr) 7°nbVbT^> 
«: 10% 

'H NMR (DMS0-d 6 ) d(ppm): 7.80 (1H, s), 7.57 (1H, d, J = 2.8 Hz), 6.86 (1H, d, 
J = 2.8 Hz), 6.79 (1H, t, J = 5.6 Hz), 3.31 (2H, d, J = 5.6 Hz), 1.50 (2H, br 
s), 1.06 (6H, s). 
APCIMS (m/z): 167 (M + H) + 
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##«: 2-T^y-2-pi^-;V-N- (5--hn-2-tU^;i/) rphVb 

'H NMR (DMS0-d 6 ) <5(ppm): 8.86 (1H, d, J = 2.4 Hz), 8.07 (1H, dd, J = 9.5 Hz, 
2.4 Hz), 6.68 (1H, d, J = 9.5 Hz), 3.34 (2H, s), 3.24 (3H, br s), 1.01 (6H, 
s). 

APCIMS (m/z): 211 (M + H) + 

###133: 2 — T 5. y — 2 -pW1/-N- (2-bU^;V) 7*n^7^> 
JRafs: 49% 

'H NMR (DMSO-d 6 ) (ppm): 7.89 (2H, dd, J = 5.1, 1.5 Hz), 7.30 (1H, ddd, J = 
8.2, 6.3, 1.5 Hz), 6.51 (2H, dd, J = 8.2, 1.1 Hz), 6.40 (1H, ddd, J = 6.3, 5.1, 
1.1 Hz), 6.28 (1H, t, J = 5.9 Hz), 3.12 (2H, d, J = 5.9 Hz), 1.00 (6H, s). 
APCIMS (m/z): 166 (M + H) + 

###134: 2-T^y-2-^5 : -;i/-N- ( 5 - h >J 7)V*u*^)l- 2 - U V 
im: 44% 

l E NMR (DMS0-d 5 ) <5(ppm): 8.24 (1H, d, J = 2.6 Hz), 7.59 (1H, dd, J = 8.8, 2.6 
Hz), 7.16 (1H, t, J = 6.1 Hz), 6.68 (1H, d, J = 8.8 Hz), 3.23 (2H, d, J = 6.1 
Hz), 1.45 (2H, br s), 1.02 (6H, s). 
APGIMS (m/z): 234 (M + H) + 

##«: 2-T^-N- (3, 5-^DD-2-e<J^;i/) -2-^;V7° 
W: 52%. 

APCIMS (m/z): 234 ( 35 C1 35 C1M + H) + , 236 ( 35 C1 37 C1M + H) + , 238 ( 37 C1 37 C1M + H) + 
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##0|J36: ( 5 -*;W^>f 2 - 1? U -2-M-)V7 

D h';i/T 5. > 

JR*:54X 

'H NMR (DMS0-d 6 ) 6 (ppm) : 8.47 (1H, d, J = 2.3 Hz), 7.78 (1H, dd, J = 8.3, 2.3 
Hz), 6.88 (1H, m), 6.53 (1H, d, J = 8.3 Hz), 3.32 (2H, br s), 3.20 (2H, d, J 
= 6.0), 1.01 (6H, s). 
APCIMS (m/z): 209 (M + H) + 

###1J37: 2-T^y-N- (3-^77-2-^7^) 
IR*: 83% 

*H NMR (DMS0-d 6 ) 5 (ppm): 8.31 (1H, d, J = 2.4 Hz), 7.90 (1H, d, J = 2.4 Hz), 
3.37 (5H, m), 1.06 (6H, s). 
APCIMS (m/z): 192 (M + H) + 

###|J38: 2-T^y-N- [5- (N, N-^^^7^AM-Jl/) - 2- 

fuy;v] -2-7<^;i'7 0 Dif;i/T^> 

(1) 6-7PO-N, N-^^^;V-=i^>T^ F 

rfrJR0 6-^DD=3*->K (1.58 g, 10.0 mmol) ©THF (40 mL) i«CMJi 
(2.09 mL, 15.0 mmolX 50% (1.26 mL, 14.0 mmolX 

1-^:^-3- [3- (N, N-^?-;i/7^y) 7*0^] jb;Psl*SM $ Kffi 
MB (2.26 g, 11.0 mmol) £in;?U ^MT*15INfK«#bfeo SJfoftfc* d P*;i/A 

77^- (^DP$M) fcTJSMKU 6-^nn-N, N-^^^-n^->T 
^ Y (1.33 g, 7.20 mmol) £f# fco 
W: 72% 
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(2) 2-?nu*;*y'V>(Dttt>y)lz (1) tifc 6 -£pd-N, N- 
i>^^)V--3^yr^ K (1.33 g, 7.20 imol) £fflV\ ^%M27tmm£ LTs ^ 
IB^t) (934 mg, 3.95 mmol) £#fc<> 
JR*: 55% 

'H NMR (CDC1 3 ) S(ppm): 8.20 (1H, d, J = 2.4 Hz), 7.54 (1H, dd, J = 8.6, 2.4 
Hz), 6.43 (1H, d, J = 8.6 Hz), 5.41 (1H, t, J = 5.7 Hz), 3.25 (2H, d, J = 5.7 
Hz), 3.08 (6H, s), 1.84 (2H, br s), 1.17 (6H, s). 
APCIMS (m/z): 237 (M + H) + 

: 2 -T^-N- (5-^PD-2-t'J^Jl/) - 2 hVl/ 

2, 5-^^DPfc!U^> (1.48 g, 10.0 imol) fcSM V7°D tVl/^^lFS; >. 
(1.92 mL, ll.OmmolX 1, 2 -S^T^y - 2 -pWl/T'D/^^.MmL, 30.0mmol) 
£JD;U 170°CT-5.5MJnM#bfeo Mjit«iEEIibTllJ©l, 2 -i^T 

^ y - 2 - ^ y u m t> ntctm*^ * w# 7A^7h^ 

77^- (Chromatorex(g^M) NHs 7 5? 3% ^W>/l»n5f-;i,=2/l) 

izxmmu mmt^® (m mg, 0.819 mmoi) %mzo 

»: 8% 

'H NMR (CDC1 3 ) S(ppm): 7.99 (1H, d, J = 2.2 Hz), 7.33 (1H, dd, J = 8.7, 2.2 
Hz), 6.39 (1H, d, J = 8.7 Hz), 5.01 (1H, t, J = 5.9 Hz), 3.19 (2H, d, J = 5.9 
Hz), 1.65 (2H, br s), 1.17 (6H, s). 
FABMS (m/z): 200 ( 35 C1M + H) + , 202 ( 37 C1M + H) + 

#%#J40: 2-T^y-2-.*^;i/-N- (2-fcTU 7W)\<7^> 

2, 5-^^DDt!'J^>CD^t)D(3 2-fc:'M^> (2.00 g, 10.2 mmol) *m 
\\ ##fiJ39i:ilj1i{3tT^fB'fb^r't) (1.09 g, 3.34 mmol) £l§fco 
33% 

*H NMR (DMSO-de) cHppm): 6.61 (2H, d, J = 7.4 Hz), 6.49 (1H, t, J = 7.4 Hz), 
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5.33 (1H, t, J = 5.9 Hz), 2.85 (2H, d, J = 5.9 Hz), 2.50 (2H 5 br s), 1.06 (6H, 
s). 

(1) 2-*?)l/-2-=. rD-N- (2-9-7\?V/U) 7DW7l>©^ 
2-7^W-/V (5.00 g, 50.0 mmolX 2--hD7o^> (4.45 g, 50.0 

mmolX h U h> B (0.500 mL) (15 mL) t«bfc^ »j!^T 

T37%*;i/^U> (3.75 mL, 50.0 mmol) tiTlfeo ^©£f;MMT^ -Bfe 

« b fco #£P^ b£§*t£ ^'JMW7A^D?^77^-(a 

^•9->/»^^^;i/=2/l~l/l) fllb aiB<b^ (7.31 g, 36.2 mmol) 

fco 

IK*: 72% 

'HNMR (CDC1 3 ) S(ppm): 7.09 (1H, d, J = 3.8 Hz), 6.50 (1H, d, J = 3.8 Hz), 5.67 
(1H, br s), 3.91 (2H, s), 1.65 (6H, s). 

(2) (1) T-#^tifc2-^^-;i/-2--hD-N- (2-3~7W)V) 7u¥)\, 
T$> (2.00 g, 10.0 mmol) (20 nL) N (20 mL) fc&JBU 
gfi-CffiiB (4.00 g, 61. 5. mmol) ^'Pbt^tU^tzo Bfitfrc-H*«#Lfc«s S 
j6S^^T;i/*US(3^^T-28%T>^-T7j<^D^s ^DD*MT-4(l]fiffiL 
fc«*HMI*«l*««^ ^* ^ ^AT'Ms ftffi UWiafb-^tKl.eg g, 9.83 mmol) 

IR*: 98% 

J H NMR (CDCI3) d(ppm): 7.41 (1H, m), 6.96 (1H, d, J = 3.8 Hz), 6.55 (1H, d, 
J = 3.8 Hz), 3.10 (2H, d, J = 5.7 Hz), 1.01 (6H, s). 
APCIMS (m/z): 172 (M + H) + 

#%0iJ42: 2-T^y-2-^5 L ;i/-N- (1,3, 4 —^-TVT^J—)i>— 2 —4 
)]/) 7nwi/7^> 

2-7X;-\, 3, 4-3-7V7V-)l (25.0 g, 248 mmol X 2 -- b D7°P 
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(23.0 mL, 258 mmol) s r U r> B (2.00 mL) (20 mL) 

Ltz&s MMT-e37%*;i/T'j> (20.0 mL, 267mmol) WbL.^^ 

^titcm^^M^ihTy^-tP A7jc^?# (200 mL)s (100 mL) 

$S»U 60°CT*i#boo;t-#^y^ . i/>-fe$/-X (Org. Synth. )s ^5#, 
855 MtfB®©il^«oT^^tii,M-«^ (40.0 g) ^'PhfotWfLtzo 

jkmt^?*i'tJ*?mi&.-mLMmi&to (i6.8g, 97.7 moi) ^a^s^ 

iR*: 39% 

»H NMR (CDCI3) <S(ppm): 8.36 (1H, s), 3.26 (2H, s), 1.20 (6H, s). 
APCIMS (m/z): 173 (M + H) + 

##09 43: ( 5 -*/? J - 2 -f-T\7 Vfr) -2-*?-)l7nV 

(1) 2-70^7^-5-*/^*- h VfrO&ffi 

#I9B¥9-1 6 9 7 4 8fcf3tt©^T»^?>tL^2-7'^V5 : -T^-;i/-5-* 
h (875 mg, 7.00 mmol) £ 47%*«» (14 mLX * (14 mL) 
»U TK^TT'M^hU^A (580 mg, 8.40 mmol) £zf< (7 mL) fc«jl¥bfe*> 
0&»Tb&o HOSigT" 5 #|ffl, £ &fc 50 C CT- 6 B#IB»#bfco SMfcMx? 

ift&b'fco *^*«l*«ilT^*^^A-e«5«l/fc«s J8Ste®*U filial 
« (1.05 g, 5.56 mmol) «*l/>yfeHft:fc bT#fc 0 
JRJfs: 79% 

J H NMR (DMS0-d 6 ) tf(ppm): 8.57 (1H, s). 

(2) (1) T-f#^tl^2-yo-E^Ty-;i/-5-7b;Vfch U;b (955 mg, 5.05 
mmoDs VA vrD^HW^V (1.80 mL, 10.1 mmol) £1, 4-^^> 
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(20mL) «J§?U zR^TT' 1 , S -2 -*3-)V7UK> (1.10 iL, 10.1 

mmol) £JP;U ^U^-mKfo$^tzo KJfom*mm&, ^U^^l/^A^n^ 
^57>f- (^pn*;i/A/^*y-;i/=lo/i) TitKU*SIBfci%t)(895 mg, 4.57 

HOl) £|#fco 

iR*: 90% 

'HNMR (CDClj) d(ppm): 7.64 (1H, s), 3.15 (2H, s), 1.21 (6H, s). 
APCIMS (m/z): 197 (M + H)* 

#%#!I44: 2-r^y-2-^^;i/-N- (4-7ir;i/-2-Wj;v) /n 

( 1 )#%0>J 38 ( 1 ) kBttfc^ifrC 2-7^7-4-7 x^;V^T^-;i/ (13.8 g, 
50.0 mmol) <fc t> 2 3^V- 2 h D -N- (4-7i^Jl/-2-^;u^) 
-2-7°Dt^;i/T^> (6.21 g, 22.4 mmol) £|#fco 
JR*: 45% 

J H NMR (DMS0-d 6 ) d(ppm): 7.88-7.81 (3H, m), 7.40-7.34 (2H, m), 7.26 (1H, m), 
7.07 (1H, s), 3.91 (2H, d, J = 6.2 Hz), 1.61 (s, 6H). . 

(2) 38 (2) tmm^m^ 2-*?fr- 2 --hP-N- (4-7i- 

;i/-2-^T^U;i/) -2-7 , nt;i/7^> (2.00 g, 7.22 mmol) «fc b fclfafli^ 

(827 mg, 3.35 mmol) £f#fco 
46% 

'H NMR (DMS0-d 6 ) S(ppm): 7.83 (2H, m), 7.55 (1H, m), 7.36 (2H, m), 7.27 (1H, 
s), 7.01 (1H, s), 3il8 (2H, d, J = 6.2 Hz), 1.02 (6H, s). 
APCIMS (m/z): 248 (M + H) + 

##0iJ45: 2-TO-N- [5- (N., N-^^l/T 7 * J -4- 
(1) 2-7Df-5 - (N, N-y^W^7JV«) -4-^^;i/^T 



132 



WO 02/051836 



PCT/JP01/11578 



V - 4 - *?-)l3-TV-)l- 5 u U h" (2.56 g, 

10.1 mnol) * THF (30 mL) fcfcJBU »TT* 2 mol/L i^^KP* >-THF 
ffi (20 mL, 40 mmol) tITbfco 30 frmMWLtzW:, K«tilDtI 

tz'&, mmzmixLtzo nm^im oo mLX do mL) £jnx. 30 # 

^AT'ffcjibfc^ M£g*b£o Mt47%^b7km^ (20 mLX 

(20 mL) £flnx. N ^TTfffiSltt^fU^ (723 mg, 10.5 mmol) (10 
mL) tSlbfe^^lTlfco lEUiSftT* 5 #H3, 60°C-?:6^»bfeo 

^M^*bs ff^nfea^^^U^W^^A^PV h^7f- (^^>/i^ 
i?:t^;i/=4/l) t?iit> ^IB^t) (793 mg, 2.78 mmol) £#fco 
28% 

l H NMR (CDC1 3 ) 5(ppm): 2.84 (6H, s), 2.67 (3H, s). . 
(2) ###143 (2) tmmtt&-Z 2 -/Dt- 5 - (N, N-^^;i/^=-y 
x;i/^;V) -4-p<^;i/^T^— ;i/ (719mg, 2. 52 mmol) £ *) ^SIB^tl (706 mg, 
2.42 mmol) £f§fc 0 
96% 

'H NMR (CDCI3) tf(ppm): 3.12 (2H, s), 2.79 (6H, s), 2.47 (3H, s), 1.21 (6H, s). 
APCIMS (m/z): 293 (M + H) + 

##$146: 2-T^y-2-^^;i/-N- ( 5 2 ~^-T s J U JU) rot. 0 

(1) ##0>J38 (1) tmm^^2-T^J-5-^^)]y^T^-JV (5.70 g, 
50.0mmol) J; 2 -*^;i/-N- ( 5 -tf-jC- 2 -^T S J U;i/) -2--hD7° 
Pt;i/7^> (7.54 g, 35.1 mmol) . 
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l H NMR (CDClj) <5(ppm): 6.71 (1H, q , J = 1.1 Hz), 3.86 (2H, s), 2.27 (3H, s), 
1.62 (6H, s). 

(2) ##0J38 (2) tm&tt&H2-*m-H- (5-*3-)]s-2-3-7V 
Vfr) -2-- hD/D^l/?^ (2.00 g, 9.30 mmol) «fc & SfflBffr&ft (1.74 g, 
9.41 mmol) 
JR*: 100% 

l H NMR (CDClj) <5(ppm): 6.70 (1H, q, J = 1.4 Hz), 3.16 (2H, s), 2.26 (3H, s), 
1.18 (6H, s). 

APCIMS (m/z): 186 (M + H) + 

##W7: 4 -T 5. 4-*?)l-l- {2~^V-)V) fcyoj$» 

( 1 ) 3 — p ^7^fF647639t|H<B©4 -tert-y h^r^*;i/^-;i/7 ^ ^ - 4 - 
pt^l/K^U^ (856 mg, 4.00 mmol) (D 1 , 4-SWr"tJ->*tt (16 ml) fc> 

A (2.21 g, 16.0 mmol) h2-^PPtf^^> (0.764 mL, 8.00 mmol) 

(/\^t>/ft»xf;i/=l/l) fllU 4-tert-^h*^*;i/Ji?r: 
;i/T^y-4-^^;i/-l- (2-^7^-;i/) K^yy>(1.04g, 3.55 mmol) * 

IR* : 89 % 

'H NMR (CDClj) <5(ppm): 8.15 (1H, d, J = 1.4 Hz), 8.04 (1H, dd, J = 2.7, 1.4 
Hz), 7.82 (1H, d, J = 2.7 Hz), 4.43 (1H, br s), 3.87 (2H, ddd, J = 13.5, 4.7, 
4.7 Hz), 3.33 (2H, ddd, J = 13.5, 10.5, 3.0 Hz), 2.11 (2H, d, J = 13.8 Hz), 
1.66 (2H, ddd, J = 13.8, 9.6, 4.2 Hz), 1.44 (9H, s), 1.40 (3H, s). 
APCIMS (m/z): 293 (M + H) + 

(2) 4-tert--7h*S/ti)m-))/7 5>;-4-M-)],- 1 -( 2-t^ 
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e^'J^>(1.04 g, 3.55 mmol)©^DD^#>$M (50 iL) fc, h U 

7Wnffg (50 bL) »Jnbfco S«%|5l^Jtr-2«»bfco Kt^l 
mLZftbtHtfflBt*** S-fr&mmu BioRad AG (S&j&fg) l-XS'f 
l/y>SJniLT«»*7^/*ytttUfc 0 £«£3i3If£s «iilT4-7 
^-4-^;i/- 1 - (2-K7^) t^U^> (623 mg, 3.24 mmol) £t# 

IR*: 91% 

'H NMR (CDC1 3 ) (ppm): 8.15 (1H, d, J = 1.6 Hz), 8.04 (1H, dd, J = 2.7, 1.6 
Hz), 7.79 (1H, d, J = 2.7 Hz), 3.66-3.63 (4H, m), 3.09 (2H, br s), 1.71-1.51 
(4H, m), 1.22 (3H, s). 
APCIMS (m/z): 193 (M + H) + 

###148 : 4-?^;-4-*3-)l- 1- (2-fc!'M^-;b) k*^U^> 

( 1 ) 3-ds» ^#fF647639tcfS«© 4 -tert-T" h -JIT $ J - 4 - 
^f/V^'J^> (1.28 g, 6.0 mmol) ©1, 4-$?* (25 mL) fc N 
WiVtik (4.15 g, 30.0 mmol) 1 2 D D fc^M V> (2.06 g, 18.0 mmol) £ 

1/1) fill U 4-tert-^h^^*;i/^-;VT^y-4-^^;i/- 1- (2- 

t: ij 5 s? ij *; > t^gjjs© 2-*nney*$? yhvm&m (1. 97 g) 

APCIMS (m/z): 293 (M + H) + 

l H NMR (CDC1 3 ) <5(ppm): 8.29 (2H, d, J = 4.6 Hz), 6.45 (1H, t, J = 4.6 Hz), 4.98 
(1H, br s), 4.18 (2H, ddd, J = 13.5, 4.6, 4.6 Hz), 3.44 (2H, ddd, J = 13.5, 
10.3, 3.2 Hz), 2.04 (2H, d, J = 14.0 Hz), 1.60 (2H, ddd, J = 14.0, 10.0, 4.1 
Hz), 1.44 (9H, s), 1.40 (3H, s). 

(2) 4-tert-yh^iy3b;u^-;i/T^y-4-^^;b- 1- (2-K'J^= 
lf^U^>h2-^PD^U (1.97 g) O^DP^^>i« 
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(10 mL) *^Ts hV7MvmWi (10 mL) £«HJDLfc„ Mtf^Mf 
2i$M#L£o S«^l«lTH^f;ai*x^-M:g|U BioRad AG 

?i^s Ii«bt4-7^-4-^f;i/-i- ( 2 - e u a- tr^u 

^> (1.09 g, 5.68 mmol) £t#fco 
IR*: 95% 

'H.NMR (CDC1 3 ) (5(ppm): 8.29 (2H, d, J = 4.6 Hz), 6.44 (1H, t, J = 4.6 Hz), 
3.96-3.87 (2H, m), 3.83-3.72 (2H, 1), 1.65-1.55 (2H, m), 1.52-1.43 (2H, m), 
1.36 (2H, br s), 1.20 (3H, s). 
APCIMS (m/z): 193 (M + H) + 

#tW9:4-7^-4-/^b-l - (4-tTU t^U^> 

( 1 ) 3-D v ^#1^647639 fclBfs© 4 -tert- 7 h ^rS/*;i/4?— 5. ^ - 4 - 
j>WH^l)^> (1.28. g, 6.0 mmol) ©fhbK077>^i (25 mL) fc N zktf* 
TT*hU^;ur^> (2.78mL, 20.0mmol) £4, 6-*^DDKy^y> (1.79 
g, 12.0 nmol) fcJnitx 1 Rfe»#bfco SJ&iftfcafcB&s Hi^iibTfl 

e> nfeas* ^iJM;v*7A^n7f^7^- (^it >/M^^;v =3/1) 

•CJflMKU 4-tert-^h^->*;i/^-;i/^^y- 1 - ( 6 nn- 4 - tr IU 

*?=.)),) -4-^^;vt:^'J^> (1.96 g, 6.00 mmol) £*§fc 0 

J H NMR (CDCI3) tf(ppm): 8.35 (1H, s), 6.51 (1H, s), 4.47 (1H, br s), 3.92 (2H, 

m), 3.36 (2H, ddd, J = 13.8, 10.5, 3.2 Hz), 2.12 (2H, d, J = 14.0 Hz), 1.59 

(2H, ddd, J = 14.0, 10.5, 3.5 Hz), 1.44 (9H, s), .1.39 (3H, s). 

APCIMS (m/z): 327 ( 35 C1M + H) + , 329 ( 37 C1M + H) + 

(2) 4-Urt-7h*i'ti)]s-tf=-)VyS.;-l- (6-^DD-4-^n^ 
-4-^^;.V^^U^>(1.96g, 6mmol)©x^y-;i/« (50mL) (l N 10% 

J^¥t>2±-fim (1.00 g, 50 0 ^7JO t^mr^E-^A (2.78 g, 60.0 mmol) 

£kt, 2®mDnmmw>btz 0 &j&wl & mil. ^ t l t 

T4-7U-4-^^l/-l- (4-t!U ^^-;i/) b-^'J^> (1.75 g, 6.00 
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mmol) £t#fc 0 
IR*: 100% 

'H NMR (CDCI3) 5(ppm): 8.58 (1H, d, J = 1.1 Hz), 8.18 (1H, d, J = 6.5 Hz), 6.55 
(1H, dd, J = 6.5, 1.1 Hz), 4.48 (1H, br s), 3.97 (2H, m), 3.38 (2H, ddd, J = 
13.8, 10.3, 3.5 Hz), 2.13 (2H, d, J = 14.0. Hz), 1.60 (2H, ddd, J = 14.0, 10.3, 
4.3 Hz), 1.44 (9H, s), 1.39 (3H, s). 
APCIMS (m/z): 293 (M + H) + 

(3) 4-tert-7h*->t))ltf-)l7 5.;-4-*?->l-l- (4-\ZVKi>=. 
)]/) W)&y (1.75 g, 6.00 mmol) O^PD^^>Sft (10 mL) fc> zK^Ts 

F'J7;PtD» (10 mL) SaSDbfco KJfe«*HfiJfttf 3 BSHBHttfbfco RUffi. 
*mmvzm?>htcmm*3:# S -)]s\z®ML, BioRad AG (33mm) 1-X8>f 

-7$. y - 4-*3-)l- 1- (4-£'J ^i^-;i/) K^Ui?> (1. 15 g, 6. 00 mmol) 

W: 100% 

'H NMR (CDCI3) <5(ppm): 8.57 (1H, d, J = 1.4 Hz), 8.16 (1H, d, J = 6.2 Hz), 6.51 
(1H, dd, J = 6.2, 1.4 Hz), 3.83-3.70 (2H, a), 3.68-3.55 (2H, m), 1.65-1.55 (2H, 
m), 1.55-1.45 (2H, m), 1.20 (3H, s). 
APCIMS (m/z): 193 (M + H) + 

#%#iJ50 : 4-7%; -A-tt-fr-l- (5- h U 7)l*U*?-)l- 2 -If Vi? 

( 1 ) 3-D y >1fttfF647639fciB«© 4 -tert- 7* h ^^^^^-J^ ^ J - 4 - 
;>Wl/t^U^> (1.28 g, 6.0 mmol) ©1, 4 (25 mL) £ s ^ 
&*U£A (4.15 g, 30.0 mmol) i: 2 -^DD- 5 - h V 7;V*D^^KiJ 
(1.79 g, 18.0 mmol) £iQ;ts llillilSlfeo Kj63**£»*-e&**bTil3i 

i*>/H^x^;v=l/l) TfJMSu 4-tert-^h^^*;i/^*-;i/7^y-4-p< 
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(5- h y7;M-n* 2 -eus>;i0 t^U^> (1.64 g, 4.57 
mmol) tzo 

'H NMR (CDC1 3 ) d(ppm): 8.37 (1H, d, J = 2.7 Hz), 7.60 (1H, dd, J = 8.9, 2.7 
Hz), 6.65 (1H, d, J = 8.9 Hz), 4.41 (1H, br s), 3.92 (2H, ddd, J = 13.5, 4.5, 
4.5 Hz), 3.36 (2H, ddd, J = 13.5, 10.5, 3.0 Hz), 2.08 (2H, d, J = 13.5 Hz), 
1.63 (2H, ddd, J = 13.5, 10.0, 3.5 Hz), 1.44 (9H, s), 1.39 (3H, s). 
APCIMS (m/z): 360 (M + H) + 

(2) 4-tert-7*h^^^;V^-;PT^ 4-^^)1- 1- (5-hU7;M- 
Dp<f-;i/-2-fc:>J^;i/) (1.64 g, 4.57 mmol) ©S^PP^>}§?& 

(10 mL) 7ktfrT> h ')7WDffS§ (10 mL) £Mbfco >SM^IH?§Jgf 

3i^p^a#bfco m>m%mfc\.xmzntzm i m*x-*;-Mzmm^ BioRad ag 
(ssiffiS) i-x8>r^>ssiftuy>*jDn^T«ffl[*7;i/*yttfc:bfeo 

jfi^N i«*tibt4-75>'-4-^^-l - (5-hU7^D^f;v- 
2-tU^;i/) ^'jy> (1.15 g, 4.44 mmol) £f#fco 
JR*: 74% 

*H NMR (CDC1 3 ) <5(ppn): 8.37 (1H, d, J = 2.4 Hz), 7.59 (1H, dd, J = 9.2, 2.4 
Hz), 6.64 (1H, d, J = 9.2 Hz), 3.80-3.58 (4H, m), 1.67-1.55 (2H, m), 1.55-1.45 
(2H, m), 1.34 (2H, br s), 1.20 (3H, s). 
APCIMS (m/z): 260 (M + H) + 

&TFGD##$|51s 52iC:fc^Tli> 2 o D - 5 - h U U V> 

###151 : 4-7$;-l- (5-700-2-^^;!/) - 4 ^ 

> 

JR*: 23% 

'H NMR (DMS0-d 6 ) <5(ppm): 8.09 (1H, d, J = 2.7 Hz), 7.39 (1H, dd, J = 9.2, 2.7 
Hz), 6.60 (1H, d, J= 9.2 Hz), 3.65-3.45 (4H, m), 1.80-1.50 (4H, m), 1.19 (3H, 

138 



WO 02/051836 



PCT/JPOl/11578 



S). 

APCIMS (m/z): 226 ( 3S C1M + H) + , 228 ( 37 C1M + H) + 

##^152: 4-r^/-4-^^;i/-i- (2-trysw t:^u^> 

i&*: 53% 

J H NMR (DMSO-d 6 ) tf(ppm): 8.17 (1H, ddd, J = 4.9, 1.9, 0.8 Hz), 7.45 (1H, ddd, 
J = 8.6, 7.3, 1.9 Hz), 6.66 (1H, d, J = 8.6 Hz), 6.56 (1H, ddd, J = 7.3, 4.9, 
0.8 Hz), 3.64-3.51 (4H, m), 1.70-1.50 (4H, m), 1.49 (2H, br s), 1.19 (3H, s). 
APCIMS (m/z): 192 (M + H) + 

: 4-r^y-4-^^;i/- 1- (5-7i-;i/-2-tTU^;i/) b^U 

( 1 ) 3-D y^i|ffF647639fc:fBfG© 4 -tert-^ Y^yti)^-)^^ S- 4 - 
^f-;i/f^D^> (1.71 g, 8.00 mmol) ©1, 4 -i?yfr*y->mWl (30 mL) lz s 
^mtiV^A (11.1 g, 80.0mmol) t2, 5-i^n^£y^> (9.48 g, 40.0 mmol) 

1/1) TJftMU 1- (5-/Dt-2-t'J^) -4-tert-:/h^>#;i/**- 
;i/7^y-4-^^-;i/t:^U^> (2.79 g, 7.59 mmol) 
94% 

'H NMR (CDC1 3 ) tf(ppm): 8.17 (1H, d, J = 2.7 Hz), 7.51 (1H, dd, J = 8.9, 2.7 
Hz), 6.56 (1H, d, J = 8.9 Hz), 4.40 (1H, br s), 3.77 (2H, ddd, J= 13.8, 4.5, 
4.5 Hz), 3.25 (2H, ddd, J = 13.8, 10.8, 3.0 Hz), 2.06 (2H, d, J = 13.5 Hz), 
1.63 (2H, ddd, J =13.5, 9.7, 3.8 Hz), 1.44 (9H, s), 1.38 (3H, s). 
APCIMS (m/z): 370 ( 79 BrM + H) + , 372 ( 81 BrM + H) + 

(2) Tfrdlymm^T, WSi^V^h (13.4 mg, 0.060 mmol) N *J*-±))/ • 
Jr7 • Vi)> • 4r5#;i/ • V-tf-XT^ — (J.Am. Chem. Soc.) 121^ 9550H 

(1999^) icfB®cDy-tert-^;i/^-;i/htf7ai-;u^7>f > (36.0 mg, 0.12 
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mmolK 7x-;i/?i?D>K (1.10g, 9.0mmolK 7>Wb£'j'?A (1.04 g, 18.0 mmol) 
ill - (5-7*D^-2-h*y^;i/) -4-tert-^h^r$/*;i/^-;i/T^y-4 
-^^l/f^'J ^> (1.92 g, 5.19 mmol) (Digits THF (6 mL) ^jjP^Ts M 

gfi»i#ifeo «^iiiiLfco ^ftfcM^>i>£y;v 

i7A?OYF^77^- [Chromatrex (^®») NHk 7^>';^7\ BfiK^ 
;i/~^x^;i//^^^-;v=9/l] T-lfMU 4-tert-7h*e/ft;i/**-;i/:PS- 
;-4-^f;i/-l- (5-7i^-2-lf'J^l/) f^';^> (1.86 g> 5.07 
mmol) -^fffco 
«: 98% 

•H NMR (CDC1 3 ). S(ppm): 8.43 (1H, d, J = 2.4 Hz), 7.71 (1H, dd, J = 8.6, 2.4 
Hz), 7.52 (2H, d, J = 7.3 Hz), 7.42 (2H, dd, J = 7.3, 7.3 Hz), 7.31 (1H, m), 
6.74 (1H, d, J = 8.6 Hz), 4.44 (1H, br s), 3.87 (2H, ddd, J = 13.5, 4.6, 4.6 
Hz), 3.31 (2H, ddd, J = 13.5, 10.8, 3.0 Hz), 2.09 (2H, d, J = 14.0 Hz), 1.68 
(2H, ddd, J = 14.0, 9.7, 4.3 Hz), 1.44 (9H, s), 1.41 (3H, s). 
APCIMS (m/z): 368 (M + H) + 
(3) 4-tert-7h^^*;i/^^;i/T^y-4-^^;i/- 1- (5-7xzjl/- 
2-tTU^;i/) t^l)^> (1.86 g, 5.07 mmol )©^7Dn^^>I^ (10 mL) 
fcs zk^Ts hV7)l*vWFM (10 mL) £»Lfco HM£|5j«T-3l»flt# 

htco BUfomzmmLzmbntcMzx-* ;-»tmmv, BioRadAG mrnmu) 

iilT4-7^-4-^fjl/-l- (5-7x-;i/-2-t:'J^) b'^'J^ 
y (1.25 g, 4.69 mmol) £t#fco. 
«: 93% 

'H NMR (CDC1 3 ) d(ppm): 8.44 (1H, d, J = 2.7 Hz), 7.70 (1H, dd, J = 8.9, 2.7 
Hz), 7.51 (2H, d, J = 7.3 Hz), 7.41 (2H, dd, J = 7.3, 7.3 Hz), 7.31 (1H, m), 
6.74 (1H, d, J = 8.9 Hz), 3.72-3.48 (4H, m), 1.72-1.51 (4H, m), 1.48 (2H, br 
s), 1.20 (3H, s). 
APCIMS (m/z): 268 (M + H) + 
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###154 : 4 - 7 % J - 1 " - ( 5 —>7V - 2 ~ fc! D *Jfr) - 4 -^;l/h"^ >J V 

(1) t;V3>#H^Tn rht^D77> (200 mL) fcUfcx^l/^^S/^A 
(1.0 mol/L THF&ift, 100 mL, 100 mmol) %Mz., *#T*C 1 4 - f 

K > (11. 1 mL, 60.0 mmol) ©THFi§?& (100 mL) £3 O^T^TUTs SiST 
1. 5B$BJJi#bfco »«i§lnMbT>^^A7j<«t^^ Mfcx*-;^ 

§^iJ*^7A^D7f^7^f-«U l-^>y;i/-4-x^-;i/-4 
-tpD^K^U^> (12.8 g, 58.4 mmol) Zfflto 
IR*: 94% 

l H NMR (CDC1 3 ) tf(ppm): 7.32-7.22 (5H, m), 3.52 (2H, s), 2.62 (2H, ddd, J = 11.9, 
4.1, 4.1 Hz), 2.33 (2H, ddd, J = 11.3, 3.2, 3.2 Hz), 1.64 (2H, ddd, J = 12.4, 
4.33, 4.33 Hz), 1.60-1.40 (2H, m), 1.49 (2H, q, J = 7.6 Hz), 0.91 (3H, t, J 
= 7.6 Hz). 

APCIMS (m/z): 220 (M + H) + 

(2) 1 -^>^;i/-4-^;i,-4-h KP3r$/t:^U^> (12.8g, 58.4mmol) 

mL) *lW?H36»»tT»TbT v MTf l»«»bfc 0 KJ6tt***fc£gs ^*Pb 
fc#f> 5 0%7k&ft*U £A*fc*TCpH 1 0fc:fitibT^nD*;i/AT*3|I]&ffl 

-l-sOVfr- 4 -x*-;n^JJi?> (14.3 g a 54.9 mmol) £*§feo 
JR#: 94% 

*H NMR (CDCI3) S(ppm): 7.40-7.20 (5H, m), 5.00 (1H, brs) , 3.49 (2H, s), 2.63 
(2H, m), 2.20-1.90 (4H, m), 1.97 (3H, s), 1.81 (2H, q, J = 7.6 Hz), 1.58 (2H, 
ddd, J = 14.6, 10.4, 4.2 Hz), 0.79 (3H, t, J = 7.6 Hz). 
APCIMS (m/z): 261 (M + H) + 
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(3) 4-7te?-)VT$;- l-^>^;i/-4-x^;btT^U^> (14.3 g, 54.9 
mmol) £6 mol/L W (200mL) «J$bT, 3 BH^ttfflftbTS&g; 
T-ifrMs 5 0 %7k^b± h U t> AtR^T* p H 1 2 fcfi® IT^HD *JVAT* 3 

i-^>^;i/-4-^^-;i/tr^';^> (10.3 g, 47.2 mmol) 

«: 94% 

'HNMR (CDC1 3 ) (ppm): 7.40-7.20 (5H, m), 3.51 (2H, s), 2.56 (2H, ddd, J = 14.0, 
4.3,' 4.3 Hz), 2.32 (2H, ddd, J = 11.3, 11.3, 2.7 Hz), 1.60 (2H, ddd, J = 14.0, 
9.7, 4.3 Hz), 1.44-1.36 (4H, m), 1.17 (2H, br s), 0.88 (3H, t, J = 7.4 Hz). 
APCIMS (m/z): 219 (M + H) + 

(4) l-^>^l/-4-x^l/^iJiJ> (10.3 g, 47.2 mmol) © 
^DD*jl/Aii (200 mL) fc N 7jc#Ts ^-tert-^;i/^*-^^- h (13.0mL, 

56.6 mmoi) %m?iz, mu^immnLtzo mm^mmms ^n^M^u* 

y;VA7A^OYb^77^f -tlibT ^ 1 -^>^;i/-4-tert-^ h^i/* 
y-4-:n^;Pt^y$>> (13.8 g, 43.3 mmol) 

JR*: 94% 

l H NMR (CDC1 3 ) £(ppm): 7.40-7.20 (5H, m), 4.20 (1H, br s), 3.49 (2H, s), 
2.65-2.55 (2H, m), 2.25-2.15 (2H, m), 2.00-1.90 (2H, m), 1.71 (2H, q, J = 7.5 
Hz), 1.55-1.45 (2H, m), 1.43 (9H, s), 0.81 (3H, t, J = 7.5 Hz). 
APCIMS (m/z): 319 (M + H) + 

(5) 1 -^>^;i/-4-tert-^ hdr^*;i/^-;VT^y-4-x^;i/f^iJ^ 
y (13.8 g, 43.3 mmol) (D^$ J-)V&Wl (90 mL) tC s 1 t>k-$m 

(2.o g, 5o%^7jo £flnxT. m^m^x^s.T^mmmx.t^o 2nmmn'&, 

mUZMMU m.%L*m&m&LX 4 -tert-7 h *^*)ltf-)\sT* J - 4 -x. 
3-)V\Z^)¥> (5.75 g, 25.2 mmol) 
mm: 94% 

J H NMR (CDC1 3 ) £(ppm): 4.30 (1H, br s), 2.95-2.75 (4H, m), 1.94 (2H, d, J = 
13.2 Hz), 1.72 (2H, q, J = 7.4 Hz), 1.60-1.40 (2H, m), 1.43 (9H, s), 0.82 (3H, 
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t, J = 7;4 Hz). 

APCIMS (m/z): 229 (M + H) + 

(6) 4-tert-^h^r^*;i/^-;i/7^^-4-x^;V^U^> (912 mg, 4.00 
mmol) ©1, 4-^^>^ (20 iL) fc s jft«*y«>A (2.21 g, 16.0 mmol) 
k2-^DD-5-WKlJy> (1.11 g, 8.00 mmol) &iD*. N lf&»Mb 
fco RM^ISItSm *£in*T*pn*;i/AT?3|IIttfflb;fco 

M bfco t# £ frifcM£ U * 7A^0Yh^77^ --CHS U 4 -tert 
-^h^^i^^b^y-l- (5-$^y-2-£U^;i/) -4-^^;i/h! 
^y^>(970 mg, 2.93 mmol) *ftfc„ 
JR* : 50 % 

! H NMR (CDCls) (S(ppm): 8.39 (1H, d, J = 2.4 Hz), 7.58 (1H, dd, J = 9.2, 2.4 
Hz), 6.61 (1H, d, J = 9.2 Hz), 4.34 (1H, br s), 4.09 (2H, ddd, J = 13.8, 3.5, 
3.5 Hz), 3.27 (2H, ddd, J = 13.8, 11.1, 2.7 Hz), 2.13 (2H, d, J = 13.5 Hz), 
1.76 (2H, q, J = 7.6 Hz), 1.54 (2H, ddd, J = 13.5, 9.5, 2.2 Hz), 1.44 (9H, s), 
0.86 (3H, t, J = 7.6 Hz). 
APCIMS (m/z): 331 (M + H) + 

(7) 4-tert-^h^r^*;i/^-;i/T^y- 1 - ( 5 - 2 - \± U 
-4-x^;i/£^'J^> (970 mg, 2.93 mmol) ©1, (5 mL) 

fc> &^Tn 4 ioi/l4iMb**-i, 4-*J**v->mm (20 mL) »inbTs g 
fi-C 1 «fRHtff bfco ^t^ll bTt# 6 >> -;Uc*» U BioRad 

r 

AG (ggftfi!) l-X8^tf>£g|l/^>£;!]D;L"t\ gI§7WJttCLfeo 

£it3i^ «MLt4-7^-l - (5— >/V-2-tr>j^;u) -4- 

x^;i/b*^U^> (487 mg, 2.12 mmol) £?#fc 0 
JR*: 72% 

^NMMCDClj) S(ppm): 8.38 (1H, d, J=2.2Hz), 7.56 (1H, dd, J = 9.2, 2.2 Hz), 
6.60 (1H, d, J = 9.2 Hz), 3.98 (2H, ddd, J = 13.5, 3.8, 3.8 Hz), 3.50 (2H, ddd, 
J = 13.5, 10.0, 3.5 Hz), 1.65-1.50 (4H, m), 1.44 (2H, q, J = 7.4 Hz), 1.26 (2H, 
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br s), 0.91 (3H, t, J = 7.4 Hz). 
APCIMS (m/z): 231 (M + H) + 

###155 : 1 ~ (5-^Ty-2-h-'j^;i/) -4-7i^t^'J 

(1) SIMfFOl/07050 (W001/07050) fcfB»©4-tert-^h^^*;i/^-;i/7 > 
?;-4-7ixjl/tAiJi?> (l.llg, 4.0 mmol) ©1, 4 (16 
mL) fc N jRR*»;>>A (2.21 g, 16.0 mmol) t 2 - 7 P D - 5 —>7V tr U S>> 
(1.11 g, 8.00 mmol) 3BP^iP«^bfeo KJfc*fc Mi; zfc 
^iPx.T^DO*;i/AT-3ta]ffll±ILT, Hbto^tcMmM*, ffiamtili- h U ^A* 

Am7A^P?h^77^-TfillU 4-tert-7*b*$/£;i/#^;i/T^ 
1 - (5-S/7y-2-Ky^) -4-7i-;V^iJ^>t*»2- 
t?UU-5-is7SWP><Dm&W) (1.90 g) £#fco 

»H NMR (CDC1 3 ) S(ppm): 8.41 (1H, d, J = 2.2 Hz), 7.61 (1H, dd, J = 9.2, 2.2 
Hz), 7.30-7.10 (5H, m), 6.66 (1H, d, J = 9.2 Hz), 4.95 (1H, br s), 4.28 (2H, 
d, J = 13.5 Hz), 3.36 (2H, dd, J = 11.6, 11.6 Hz), 2.39 (2H, m), 2.07 (2H, m), 
■ 1.37 (9H, s). 
APCIMS (m/z): 379 (M + H) + 

(2) 4-tert-7"h^r^*;i/fc;i/T^y-l- ( 5 -1/7 J - 2 -M U 
-4-7x-;i/^U$;>J:2-^DD-5-i/77^U^>©i^ (1.90 g) 
©1, 4-^**-9->«« (5 mL) *#Tn 4 mol/LJfiflj**- 1 , 4-S>* 

(20 ml) £»LTs IStlW#bf; 0 M«£TObT#£>ft 
feil^x^^-McglU BioRad AG (SflMW) 1-X8-T *>2flS»l/y>*JD* 
T^%7;i/*»Jttfcbfeo m«mb&« »6ttfc»tt«5/ 

U*^;U*7A^Dx'h^7>f-T?»aaU 4-7^7-1- (5—77V-2 
-tTU^;v) -4-7x^l/^iJi?> (647 mg, 2.33 mmol) &Wfc 0 
JR*: 58% 
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! H NMR (CDCI3) d(ppm): 8.41 (1H, d, J = 2.2 Hz), 7.59 (1H, dd, J = 9.5, 2.2- 
Hz), 7.45 (2H, m), 7.36 (2H, ■), 7.25 (1H, m), 6.64 (1H, d, J = 9.5 Hz), 4.13 
(2H, ddd, J= 13.5, 3.8, 3.8 Hz), 3.64 (2H, ddd, J - 13.5, 10.8, 2.7 Hz), 2.14 
,(2H, ddd, J = 13.5, 9.5, 4.1 Hz), 1.80 (2H, d, J = 13.5 Hz), 1.53 (2H, br s). 
APCIMS (m/z): 279 (M + H) + 

###156: 2 -T^y-N- {5-* 2 -wvfr) -2-* 

3-fr7U\Zfr7^ > 

Q-?uu=.zi^>M*3-fr (3.42 g, 20.0 mmol) ©2-7"n;v— ;i> (20 mL) 
%WLfci?4 vrn^H^I/T^ (4.18 mL, 24.0mmol\ 1, 
-^WD^> (3.14 mL, 30,0 mmol) £JDX. S 80°CT'48e#P^nM#bfco S 

nfcll^^> 'J *^.i3 7A^7D7f^7 7^ - (Chromatorex(^^M) NE, 7 
S^tf^7\ A^tf>/ffij^=5/l) fcTSHKU *KWfr6* (2.31 g, 10.3 
mmol) ^Iffco 
JR*: 52% 

J H NMR (CDCI3) S(ppm): 8.71 (1H, d, J = 2.3 Hz), 7.95 (1H, dd, J = 8.9, 2.3 
Hz), 6.40 (1H, d, J = 8.9 Hz), 5.53 (1H, t, J = 5.9 Hz), 3.86 (3H, s), 3.27 
(2H, d, J = 5.9 Hz), 1.30 (2H, br s), 1.18 (6H, s). 
APCIMS (m/z): 224 (M + H) + 

###157 : 2-TSy-2-^;t/-N- ( 5 -*3-fr- 2 -K U *Jfr) 7uM.fr 

2, 5-^DDKiJ^>0ftbDC2-m- 5-^;i/t:>J^> (1.72 g, 
10.0 mmol) #%#J13h|sl«fc bTflWBflS^» (678 mg, 3.78 mmol) £?# 

JR*: 38% 
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'H NME (CDCI3) (5(ppm): 7.88 (1H, d, J = 2.3 Hz), 7.22 (1H, dd, J = 8.3, 2.3 
Hz), 6.38 (1H, d, J = 8.3 Hz), 4.72 (1H, t, J = 6.2 Hz), 3.18 (2H, d, J = 6.2 
Hz), 2.16 (3H, s), 1.40 (2H, br s), 1.17 (6H, s). 
APCIMS (m/z): 180 (M + H) + 

#%#|J58: ( 5 — f V7D }£)]/- 2 -£ U - 2- 

(1) 2 - (6-^PD-3-b'U^;U) -2-7'D^V-;i/ 
6-^DDr3f>^fjV (1.72 g, 10.0 mmol) ©THF (30 mL) ««fc-30°C 

T*3 mol/L §kik* t/ £ A -THFM (7.33 mL, 22.0 mmol) §inx.s 0°C 

&»E®* bT*# 5) *i£gii££ ^> U * W>b 7A^DYt-^77^-(^DD*;i/ 
A/pi * 7 -;]/ =40/1) fcTifllSU 2- (6-^DD-3-t!U^;i/) - 2 -7°D 
rtJ— )V (1.71 g, 10.0 mmol) 

X H NMR (CDCI3) 5(ppm): 8.49 (1H, d, J = 2.6 Hz), 7.79 (1H, dd, J = 8.4, 2.6 
Hz), 7.29 (1H, d, J = 8.4 Hz), 1.60 (6H, s). 
APCIMS (m/z): 172 (M + H) + 

(2) 2-T^y-N- (5--fV/D^-;i/-2-tfiJ^) -2-p<^;i/7°n 

(1) Tl#e>tlfe2- C6-^DP-3-K"J^) -2-7°D;V-;i/ (1.71 g, 
lO.Ommol) fcl, 2-^^^y-2-^5 L ;b7°n;l> (5.14 mL, 50.0 mmol) £in 
x.s 140°CT"72fffF^M«^bfco HJ«£MJEMiL ^DD^>, 2mol/L7jc 

DVh^77-f - (Chromatorex(^«) Ik 7S^>lh>7\ RRx^) fcT 
JlttU 2 -T^y-N- (5->TV7*D^.-;i/-2-lf -2-p<^;V7- 
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ti¥;]/7$> (102 mg, 0.456 unol) 
«: 5% 

l H NMR (CDC1 3 ) tf(ppm): 8.19 (1H, d, J = 2.3 Hz), 7.55 (1H, dd, J = 8.8, 2.3 
Hz), 6.41 (1H, d, J = 8.8 Hz), 5.22 (1H, s), 5.00-4.90 (2H, m), 3.23 (2H, d, 
J = 6.5 Hz), 3.07 (3H, s), 1.48 (2H, br s), 1.18 (6H, s). 
APCIMS (m/z): 206 (M + H) + 
(3) (2) T't#5>tifc2-7^y-N- (5-^f vro^-2-t'J^l/) - 
2-/^7Dtf;i/7^> (102 mg, 0.456 mmol) )V (4 mL) 

WL7>=£-*?k (631 mg, 10.0 mmoDs 10% n=7Vt>k-WL% (36 mg, 50 o ^7JO 

■%tM7Ls 7o°c-e 3 mrsmftLtco -fe^-f hzMmmitLZBimmzmLtzms 

;**y-;i/£»Eg£b£o fe.MSt^^nn^^x 2 mol/L TkfHb^ h 

i/^A-zi&mfes mm^mm^Lrmmit^ (74 mg, 0.357 mmoi) 

JR*: 71% 

'H NMR (CDCI3) tf(ppm): 7.92 (1H, d, J = 2.4 Hz), 7.29 (1H, dd, J = 8.5, 2.4 
Hz), 6.42 (1H, d, J = 8.5 Hz), 4.83 (1H, t, J = 6.2 Hz), 3.20 (2H, d, J = 6.2 
Hz), 2.83-2.73 (1H, m), 1.94 (2H, br s), 1.20 (6H, d, J = 7.0 Hz), 1.18 (6H, 
s). 

APCIMS (m/z): 208 (M + H) + 

###J59 : N-( 2 -7^;xf-;i/)- 2 - Jr/^iJ h* 

N- (2 -7^ >b;WU>lg tert-^;i/«^;i/ (770 mL, 4.85 

mmol) i:hUx^;VT^> (811 mL, 5.82 mmol) ©£nn*;i/A (15 mL) 
ifiT 2.-^7 ^rf 'J >i?JVt*-;V^ D "J h* (1.03 g, 5.34 mmol) ®^DD*M 

(5mL) ®m*tinx.fco mm&-c2mmmtmm, ^m^m, mmm.-*?* 

M^DD*JVA (18 mL) IzmMfe, h'J7MDi^i (18 mL) £jQ;ts gfiT? 
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(867 mg, 4.01 mmol) 2: bTtffco 

W: 83% 

APCIMS (m/z): 217 (M + H) + 

D 'J K V\ 59 Effl&fc UT#%0>J 60 # £,##00 62 (Dfc&W)Zm 

tZo 

##$J60: N- (2-7^xf;V) - 2 -7^>*;^^^^ h* 

APCIMS (m/z): 155 (M + H) + 

#%0!I61: N-(2-7Ux^) ^>X7U* 
JR*: 

APCIMS (m/z): 165 (M + H) + 

###|J62: N- (2-7^x^;i/) ^>-t?>*;i/*>:r ^ K 
APCIMS (m/z): 201 (M + H) + 

MDiJ KA*6)h #*W59fcHI«fc:UT#*«63^6)##«|65©fli^«lftfffc. 

##0|J63 : - l-^W^;i/fc:^U^> 

W: 

APCIMS (m/z): 205 (M + H) + 
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###164: 4-T=; y-l--:33V^;i/fc:^U^> 
APCIMS (i/z): 206 (M + H) + 

«: fern.® 

APCIMS (m/z): 241 (M + H) + 

#%#J66 : [5- (N, N-i?*3~)lT% J - 2 -k! 

( 1 ) B^#fF 98/40332 (W098/40332) fBSjO 2-^DDtTU^>-5 

;i/^D U H (1.00 g, 4.72 mmol) htFD77> (10 mL) fc»»U h'Jx 
3^1/7* > (657 mD *«tVS?^f-;W7'^> (468 #L, 5.19 mmol) £ft];t N U 

-5- (N, N-^^^;i/r^y^;i/*-;i/) tru$;> (1.04 g, £*#fco 

(2) (1) X-ftbtlMbG® (900mg, 4.09mmol)©l, 4 (4 
mL) fc N 8fflbbU»>A (565 mg, 4.09 mmol K 1, 2 -V7$ J - 2 -^^;i/7*D 
;1> (643 mL, 6.13 mmol) §JP^ S j&Qaft»«ET\ 4.5 RtTOftbfco M^Iff 
*au *»*0&1, 4-5>**tf><80 mLK >*y-;i/(30 mL)T?ife#U 

(Chroiatorex(S®ia«) NH s 7S>$/ U V7\ »tx^/^ ^ y = 24 /l) 7r 
UttU WBffr&*K625 Bg, 2.39 mmol) $i«tUHfco 
«: 56 % 

'H NMR (DMSO-de) <5(ppm) : 8.23 (1H, d, J = 2.3 Hz), 7.58 (1H, dd, J = 8.9, 2.3 
Hz), 7.35 (1H, br s), 6.68 (1H, d, J = 8.9 Hz), 3.23 (1H, d, J = 4.6 Hz), 2.55 
(6H, s), L02 (6H, s). 
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APCIMS (m/z): 273 (M + H) + 

#%#|J67: 2-T^y-2-p<^;i/-N- [5- (fcWJ V; Z))/*=.)V) -2- 
W : 65% 

APCIMS (m/z): 313 (M + H) + 

###J68: 2-T^y-2-^^;b-N- [5 - (1, 2, 3, 4-rh7th'D 
##^J66fclBtt^llli©^{c:«fcD^^;i/7'^>©^it)DK:l, 2, 3, 4- 

l H NMR (DMSO-dg) 5 (ppm) : 8.31 (1H, d, J = 2.3 Hz), 7.64 (1H, d, J = 8.9, 2.3 
Hz), 7.52 (1H, br s), 7.11-7.14 (4H, m), 6.69 (1H, d, J = 8.9 Hz), 6.42 (1H, 
br s), 4.13 (2H, s), 3.26-3.22 (2H, m), 2.85 (2H, t, J = 5.6 Hz), 1.01 (6H, 
s), 0.93 (2H, s). 
APCIMS (m/z): 361 (M + H) + 

##08 69-1 : 2 -T$>; -2-*3-)V-N- ( 5 -^Jl* U J 2 - 

###J69-2: 2 -T^-2-^;i/-N- [5- (1, 3 l )i?>— 3 — -f 

;i/^;i/7}>-;i/) -2-fU^;v] 7 , nif;i/T^> 

( 1 )BHftttflF 98/40332 13^© 2 - ^ d p £ U > - 5 n U fr (254. 

mg, 1.20 mmol)®^ hb h*D77> (5 mL) U >(1.44 waol)$.fz\£ 

1, 3-^T\/U^>(1.44iiimol) th'JxW^ (167^L, 1.20 mmol) 

z.smmmnLtco m^m^BLs m ztitzmmztuuMk (9.6mD 
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t*''J^fl/>*M-;^D'J K (2-3 mmol/g, 276 mg) s #'J ^Jl/f'J^*> 
(264 mg) £«s gUZ—mmWLtzo l^>£3i3if£s mmz'gzvtco 
(2) H^tLfeMtl, 4-^^r^> (4.8 mL) tl, -2-* 
?-)V7urty (101#L, 1.0 mmol) , l&WtiV^k (164 mg, 1.2 miol) %M%-s 
100 t CT2BWi«#lfe, ^M^t^DD^;i/A (2.4 mL) t^^J-)l 
(2.4mL)^iP^.s ^tjSbfeo ?§^§*U t#e.tlfca«fc^7DD^;i/A (3.6mL) 
(3.6 mL) £SP;ts $8«¥&x U (1-2 mmol/g, 465 

mg) ^iPXs 2f&}*#U l/^>ailt N ^DD*M (2.4 mL) -£&#bfco 

JR* : 76% 

! H NMR (CDClj) (5 (ppm) : 8.41 (1H, d, J = 2.3 Hz), 7.62 (IB, dd, J = 8.9, 2.3 
Hz), 6.50 (1H, d, J = 8.9 Hz), 5.94 (1H, br t, J = 5.3 Hz), 3.75 (4H, t, J = 
4.6 Hz), 3.31 (2H, d, J = 5.6 Hz), 2.99 (4H, t, J = 4.6 Hz), 1.89 (2H, br s), 
1.19 (6H, s). 

2-T*J-2-*^)l-N- [5- (1, 3 -^TVV *J>- 3 -A )Wl*=.)\,) 
mm : 44% 

J H NMR (CDC1 3 ) 6 (ppm) : 8.49 (1H 3 d, J = 2.3 Hz), 7.71 (1H, dd, J = 8.9, 2.3 
Hz), 6.47 (1H, d, J = 8.9 Hz), 5.93 (1H, br s), 4.42 (2H, s), 3.61 (2H, t, J 
= 6.3 Hz), 3.30 (2H, d, J = 5.6 Hz), 2.80 (2H, t, J = 6.3 Hz), 1.92 (2H, br 
s), 1.19 (6H, s). 

##$J70: 2-T^J-2-*?-)l-N- [5- (N-^^-O-^^JI/t FD 

H^fF 98/40332 (W098/40332) IB«® 2-^DPfiJ^>-5 
D'JK (254 mg, 1.20 mmol)®^ h t KD77 > (5 mL) WMWl^N-^-^JI-O 
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-^f-;ut HP*$/;P7 , $>-JI&iI (140mg, 1.44 mmol) t h V^JVT^y (334 
Ul, 2.40 mmol) »;Ls b&„ £Jfc&£ft&tMlU 

miZyktWu^kZDnz., ftWLLtco til ^ v ^ A t: t ^1 

W>/fftt^^=5/l) fc"tttS£U 2-^pp-5- (N-p<^-0-^^ 
;Vbb'D^>7U) x;i/^-;i/b"U^> (177mg) 

1, 4-y**-9-> (4 il) *s ±IBT't#5>tLfcfU^>il##: (175 mg, 0.740 
mmol) fcl, 2-^r^^-2-^^;i/7*D;l> (133>aL, 1.26 mmol K IftflWJ U 
£A (152 mg, l.lOmmol) £iQ;Ls lOOW 16«pM«»bfto ^£6tt&*tiBU 

;bA~£PP*;VA/^#y-;i/=93/7) "CMHU »fBfl3-&% (166 mg) £t#fc 0 
IR*: 78% 

»H NMR (CDCI3) 6(ppm) : 8.47 (1H, d, J = 2.3 Hz), 7.72 (1H, dd, J = 8.9, 2.3 
Hz), 6.51 (1H, d, J = 8.9 Hz), 6.10 (1H, br t, J = 5.6 Hz), 3.79 (3H, s), 3.33 
(2H, d, J = 5.9 Hz), 2.79 (3H, s), 2.20 (2H, br s), 1.19 (6H, s). 
APCIMS (m/z): 289 (M + H) + 

#%0O71: 2 J — N- [5- (N-i/^oro^-N-^W^^V 

#»J70 i:gltt©*iSfcJ;DN 2-^pp-5- (N->^d7d^-N-^ 
f;V7^XM-jl/) KUS» (230 mg, 0.933 mmol) frfeilIBfls£& (275 mg) 

iftt: 98% 

'H NMR (CDC1 3 ) 5(ppm): 8.48 (1H, d, J = 2.3 Hz), 7.72 (1H, dd, J = 8.9, 2.3 Hz), 
6.51 (1H, d, J = 8.9 Hz), 5.95 (1H, br s), 3.32 (2H, d, J = 5.6 Hz), 2.74 (3H, 
s), 2.16 (2H, br s), 1.87-1.81 (1H, m), 1.19 (6H, s), 0.88-0.83 (2H, m), 
0.73-0.66 (2H, m). 
APCIMS (m/z): 298 (M + H) + 
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mm 72: {5- [N- (2-tKp^>x^) -N-^^;i/ 

t * y — 2 — tr U - 2 b:;i/7 ^ > 

##$J 70 t mWL<Dl5&£- 2-*nn-5-[N-(2-fcr*D **x?-;i,) 
-N-pi^;i/T^y^;v^-;V]h°U^> (250mg, 1.00ranol)frkTOfb£-t) (300 
mg) %f#feo 
W : 99% 

! H NMR (DMS0-d 6 ) 6 (ppm): 8.31 (1H, d, J = 2.6 Hz), 7.66 (IB, dd, J = 8.9, 2.3 
Hz), 7.40 (1H, br t, J = 5.6 Hz), 6.73 (1H, d, J = 8.9 Hz), 4.81 (1H, br s), 
3.56 (2H, t, J = 5.9 Hz), 3.30 (2H, d, J = 5.6 Hz), 3.22 (3H, s), 3.00 (2H, 
t, J = 5.9 Hz), 2.72 (3H, s), 1.09 (6H, s). 
APCIMS (m/z): 303 (M + H) + 

##$173: 2 -7^ y-N- 5 - (N-^7yyf;i/-N-^^V7^^M- 
)]/) - 2 - 1^ 'J 2 - ^ fjl/T'D t;V7 ^ > 

##mofc|^»0#ifefc:J:!K 2-^nn-5- (N-i/7y^f;i/-N-^^ 
;VT 5. J fU^> (169 mg, 0.688 mmol) frbWmj&to (70 mg) £ 

W:34% 

'H NMR (CDC1 3 ) 6(ppm): 8.49 (1H, d, J = 2.5 Hz), 7.69 (1H, dd, J = 8.9, 2.5 Hz), 
6.50 (1H, d, J = 8.9 Hz), 5.88 (1H, br s), 4.18 (2H, s), 3.31 (2H, d, J = 5.6 
Hz), 2.87 (3H, s), 1.79 (2H, br s), 1.19 (6H, s). 
APCIMS (m/z): 298 (M + H) + 

###|J74: 2-T^y-N- [5- (N-^>^l/7V7Jl/«) - 2 - K >J 

#%M66 fcre«kli«©^S«:«t t) s^^ts: >®ftfc> i> t'OSM/T^ 
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m : 80% 

'H NMR (DMS0-d 6 ) 6 (ppm) : 8.27 (1H, d, J = 2.6 Hz), 7.60 (1H, dd, J = 9.0, 2.6 
Hz), 7.30-7.21 (5H, m), 6.62 (1H, d, J = 9.0 Hz), 3.94 (2H, s), 3.23 (2H, d, 
J = 5.6 Hz), 1.02 (6H, s). 
APCIMS (m/z): 335 (M + H) + 

#^J75: 2-7^J-2-*3-)l-N- [5- (N-^^l/T^^jV*-^) 

##M66 iztmtmmoxmzkb v^jvtx >©ftt> ^^vt^^wsl 

W : 59% 

■H NMR (DMS0-d 6 ) 6 (ppm) : 8.26 (1H, d, J = 2.3 Hz), 7.59 (1H, dd, J = 8.9, 2.3 
Hz), 7.24 (1H, br s), 6.66 (1H, d, J = 8.9 Hz), 3.23 (2H, d, J = 5.6 Hz), 2.37 
(3H, s), 1.01 (6H, s).' 
FABMS (m/z): 259 (M + H) + 

###|J76: 2-T^-2-^;i/-N- [5- (N-7x_jl/7^^Mzjl/) 

66 m t mm®J5& t £ ^ s> * *n> 7 % > t> d t 7 ^ u > & js v \ 

JR* : 62% 

! H NMR (DMS0-d 6 ) 6 (ppm) : 8.22 (1H, d, J = 2.3 Hz), 7.55 (1H, dd, J = 8.9, 
2.6 Hz), 7.25-6.94 (5H, m), 6.57 (1H, d, J = 8.9 Hz), 3.18 (2H, d, J = 6.3 Hz), 
0.99 (6H, s). 
FABMS (m/z): 321 (M + H) + 

77: 2 - 7 X J - N -{ 5 - [N -( 2 - b K D ^)V7 X J )*;i/*-;v] 
- 2 - K U VM- 2 -pt ^vro fcVl/T ^ > 
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IR* : 30% 

'H NMR (DMSO-de) 6 (ppm) : 8.27 (1H, d, J = 2.3 Hz), 7.61 (1H, dd, J = 8.9, 2.3 
Hz), 7.23 (1H, i), 6.65 (1H, d, J = 8.9 Hz), 4.67 (1H, br s), 3.20 (2H, d, J 
= 3.7 Hz), .2.89 (2H, s), 2.76 (4H, t, J = 6.3 Hz), 1.02 (6H, s). 
APCIMS (m/z): 287 (M-H)~ 

##$178 : 2-7^;-N-(5 -Xfry y*:J )\/- 2 *J)V)- 2 - 

##$166 iztmtmnoismzxt) v^^-^rxxo^t) t> £ 30% t>^-t& 

JR*: 77ft 

»H NMR (DMSO-de) 6(ppm) : 8.30 (1H, d, J = 2.3 Hz), 7.65 (1H, dd, J = 8.9, 2.7 
Hz), 7.16 (lH/m), 6.65 (1H, d, J = 8.9 Hz), 3.23 (2H, d, J = 5.9 Hz), 1.01 
(6H, s). 

APCIMS (m/z): 245 (M + H) + ' 

##$J79: [5- (N-x^;VT^ J 7>))sfr=-)\s) 

)V\ - 2-*?-)V7U\Z)\,TK> 

##$166 tmWKDfi&kl&bs 2 - ^no - 5 - (N-x^7^7/l/*-/l/) 
t!U^> (660 mg, 2.99 mol)fr ^fBOtf^t) (313 rag) £f#fc 0 
iRsp : 38% 

»H NMR (CDC1 3 ) 5(ppm): 8.47 (1H, d, J = 2.5 Hz), 7.72 (1H, dd, J = 8.9, 2.5 
Hz), 6.50 (1H, d, J = 8.9 Hz), 5.97 (1H, br t), 3.32 (2H, d, J = 5.9 Hz), 2.97 
(2H, q, J = 7.3 Hz), 1.18 (6H, s), 1.11 (3H, t, J = 7.3 Hz). 
APCIMS (m/z): 273 (M + H) f 
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###180 : l- [(5-*>tv fc°u^>-2-^;vT^y) i/puyuv)], 

» [s;^-^-;i/-*^-*-3ff=:ry^ ->r^hU- (J. Org. Chem.X 57 
6071 H (1992^)] {CfB«CD^«oT^tfe 1 - (7$v>;*^;i/) 
DW7$> 2%gJfi (250 nig, 2.00 mmol) £^ *y-;i/fci§8?U BioRad AG(1? 

mmm) i~i8 4^t>^mup> (6.0 g) ^m^yv^hhtz^ zMLtzo 

mfetik, 2-^Pn-5-W^'jy> (139 Eg, l.OOmmolX JSfflfcfrU^A (276 
mg, 2.00mmol) s 1, 4-P**Vy (2mL) £KJnM£TFs -lftSJ»**fc 0 
^itli^ »^'J^>*7A^nYF^77^ - (^pp*;1/A/p<# 
. ^-;i/= 100/1-20/1) -CSIKU »Bfl3-6* (70.0 mg, 0.372 mmol) £t#fc c 
W: 37% 

J H MR (CDC1 3 ) 6(ppm): 8.35 (1H, d, J = 1.9 Hz), 7.55 (1H, dd, J = 8.6, 1.9 
Hz), 6.42 (1H, d, J = 8.6 Hz), 5.39 (1H, m), 3.37 (2H, d, J = 5.4 Hz), 0.70-0.59 
(4H, m). 

APCMS (m/z): 189 (M + H) + 

###J81 : l- [(5-i/zy^u^>-2-^;i/T^y) **j-)V\ $>t?vi>&u 
(l) l- (t 5, ^>^D^.>5 L ;i/T^> 2£ttfi 

N- (^7xr^fl/» ?5;7t h-h U;i/ (5.00 g, 22.7 mmol) £ 1 , 
(5.88 g, 27.3 mmol) ©h;b^> (10 ml) h 
iJx^Vtr^A^D'J h* (500 mg, 2.20 mmol) i: 50X*K-fb^ h U ^A** 
% (18.2 g, 22.7 mmol) ©?1^{C*^T«T LtJD^feo gfiT?--tt«#Lfc 

fffc7 t -;i/=l/i) -cJMSlu l-S/^v-l- [N- (^7x^;vp<7 t i/» r$ 

^D^>^>£THF (200 mL) t^SU 2 mol/L £gt (4 mL) *JfflitM*e 
-Rfem#bfeoSJi&^^DD*;i/AT*2llI^Lm7jc«%a«itH#:(1.58g) 



156 



WO 02/051836 



PCT/JPOl/11578 



(200 mL) fc«#U -Wtfc&& (270 mg), (5.35 mL) 

mnz-jkmr (sopsix 36°cT-Bfc£j&£^fco *?>c v^mmmtLXRmm 

(1.21 g, 6.44 DBDOl) 
28% 

'H NMR (D 2 0) <5(ppm): 3.28 (2H, s), 1.85-1.72 (8H, m). 
APCIMS (m/z): 115 (M + H) + 
( 2 ) #%#J 80 k Httft^rttt: «fc D ##^J 81 ( 1 ) T-£$bfc 1 - (7$ >> * 
^^D^/l/?^> 2«m (2.07 g, 10.7mmol) «k b»©(h^ (1.21 g, 5.58 
mmol) ^-p^Lfeo 
IR*: 52% 

! H NMR (CDClj) <5(ppm): 8.35 (1H, d, J = 2.2 Hz), 7.52 (1H, dd, J = 8.9, 2.2 
Hz), 6.41 (1H, d, J = 8.9 Hz), 5.71 (1H, m), 3.33 (2H, d, J = 5.4 Hz), 1.83-1.41 
(8H, m). 

APCIMS (m/z): 217 (M + H) + 

##$182: 2 - [5-i/7/t'J^>-2-^/l/7^] 7*r?>#>- 

2--f;vr^> 

(1) 2- (7$;*?)l) -2-7*r?y<>?jrzy 2mm& 
imtZ^M 85 tH»ft^-C2-7^v>^y> (3.00 g, 20.0 mmol) «fe 

bmtfb&to (3.23 g, 11.2 mmol) %^bfeo 
JR*: 56% 

X H NMR (D 2 0) <5(ppm): 3.51 (2H, s), 1.96-1.65 (14H, m). 
PABMS (m/z): 181 (M + H) + 

(2) ##«80kHaiai3£riSfcJ:?)±reif^(ftUfc2- (7^ -2-7 
tr?>'91-r$> 2ffigtffi(1.27g, 5.00mmol)ckt)^l3^%(928mg, 3.29mmol) 
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JR*: 66% 

NMR (CDC1 3 ) 5(ppm): 8.34 (1H, d, J = 1.9 Hz), 7.48 (1H, dd, J = 8.9, 1.9 
Hz), 6.40 (1H, dd, J = 8.9, 0.54 Hz), 5.87 (1H, m), 3.56 (2H, d, J = 5.1 Hz), 
2.03-1.66 (14H, m). 
APCIMS (m/z): 283 (M + H) + 

#%$J83: 1- [5-^7y^'J^>-2-^f;V7^] t^Jl] uirtf-fr 

(1) 1- {TXJ*3-)\s) */Pv*9Wr$> 2Jffiftfi 

^Mf 85 kUW3il3&iiS'9v**9J y (lO.l g, 80.0 mmol) £D 

mmh-S® (3.01 g, 13.1 mmol) %^bfc 0 
|R*: 16% 

'H NMR (D 2 0) tf(ppm): 3.21 (2H, s), 1.79-1.46 (14H, m). 
APCIMS (m/z): 157 (M + H) + 

(2) ##«80i:ra*&*iSt:«fci)±IB'Tf^fiRbfcl- (7^^^i/) *>*n* 

(1.15 g, 5.00 mmol) «k D *gfBtti#l&F (1.01 g, 0.390 mmol) 

W: 78% 

[ H NMR (CDC1 3 ) (5(ppm): 8.33 (1H, d, J = 1.8 Hz), 7.48 (1H, dd, J = 8.8, 1.8 
Hz), 6.56 (1H, d, J = 8.8 Hz), 6.31 (1H, t, J = 6.0 Hz), 3.64 (2H, d, J = 6.0 
Hz), 1.80-1.26 (14H, m). 
APCIMS (m/z): 259 (M + H) + 

#t#J84: 1- [(5—>7V t." »j 2 ;i/7*$ y ) *f-;i/J */2u7?-)\,T 

(Di - (7^y^^;u) i/^D7^7^ "23fflfctt 

ge*-ra##0i 85 fcHttft35ttl52/^D^y> (5.00 g, 71.4 mmol) <fc 
IB<b^rtl (5.14 g, 29.5 mmol) ££-j#Lfc„ 
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]R*: ill 

l H NMR (D 2 0) S(ppm): 3.38 (2H, s), 2.36-2.16 (4H, m), 2.03-1.83 (2H, m). 
APCIMS (m/z): 101 (M + H) + 

(2) ##^J85 (2) i;|5j«^tJ;!9±!B-e^tfcl- *y 
^p/f^7^> 2»g(865mg, 5.00 mmol) £ D HHB^t! (497 mg, 2.45 mmol) 

JR*: 49% 

'H NMR (CDC1 3 ) (5(ppm): 8.37 (1H, d, J = 2.4 Hz), 7.51 (1H, dd, J = 8.9, 2.4 
Hz), 6.44 (1H, d, J = 8.9 Hz), 5.67 (1H, brs), 3.49 (2H, d, J = 5.4Hz), 2.13-1.69 
(6H, m). 

APCIMS (m/z): 203 (M + H) + 

###185: 1- [(5-^>7y^'j^>-2-^;i/7^) **)V\ */>7U^*i/)], 

(l) 1- i/>7u^*>y)V7^> 2mmm. 

i/2u^*cV;y (9.80 g, lOOmmolX ^fbT>^E-£A (10.6 g, 200 mmol X 
>/7>fcj- h U^A (4.90 g, 100 mmolX 28%T>^-T7j< (20 mL) £:c#y- 
;i/ (180 mLX 7jc (100 mL) CJgPU 50°C^ 3 IftlHlRjeStffco £J56*fc*fi&ftl^ffi ■ 
h »J 771/* Uttfcbfc^ ^DP7js;i/AT- 2 SitBbfco ^ 

4 mol/L Efc**- 1 , 4 W ml) *ira*.s ' 
bfco £®&©£:^y-;i' (400 mL) fcfcUb— IWb&& (1.00 g, 4.41 mmol X 
jftfitt (20 mL) ZM&mT (50 psiX 36"C-C— HfeKJfe^-frfco -fe^ h£3f3® 

fr&HISBU »gBfb£$l (7.28 g, 36.0 mmol) £t#fc 0 
JR*: 36% 

! H NMR (D 2 0) d(ppm): 3.27 (2H, s), 1.77-1.39 (10H, m). 
APCIMS (m/z): 129 (M + H) + 
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(2) ±|BT!-&J*bfc 1 - (T$;*3-)l) l/W^i'frTz.y 2ffi&£ (1.00 
g, 5.00 mmol) %*#;-MzmML BioRad AG 1-X8 >f *>3sj£U^ 

> (14 g) 4JP^7U-^bbfe^5iSbfco 5?Ui%«SS^x 2-^DD-5-i/T 
;t'J^> (695 mg, 5.00 mmol), N, N-^y7nKMW^> (1 mLX 
1, 4-*J**V> (20 mL) *1)nz.DmmmT, -IftSJS^^fc. 

^^'J^;i/*7A^P7 h^7^-(^DD*^A/^#y-;i/=100/l 
-6/1) TISU JifB^t) (916 mg, 3.97 mmol) 
W: 79% 

J H NME (CDC1 3 ) <5(ppm): 8.34 (1H, d, J = 2.4 Hz), 7.49 (1H, dd, J = 8.6, 2.4 
Hz), 6.61 (1H, d, J = 8.6 Hz), 6.54 (1H, t, J = 5.9 Hz), 3.85 (2H, d, J = 5.9 
Hz), 1.79-1.46 (10H, m). 
APCIMS (m/z): 231 (M + H) + 

#%0|J86: 2 1 - (4-rbD7-'j;) - 2 - 7°D ^ > 

4-7;i^P- h D^>-t?>(2.12mL, 20.0mmol)©l, 4-^2Mf-tf-> (20mL) 
«P*fcs #»*U*>A (3.04 g, 22.0 mmol) SV1, 2 -yrS 7 - 2 
VA> (4.19 mL, 40.0 mmol) £in£ N 3mQii^b^, R$MiilT^ 
*«*fW**fc«N 4t» B H B ^hJH>»U *i!3fb-£rt) (4.42 g, 20.0 
mmol) ^e^iJilTffc, 
JR*: J£*«J 

»H NMR (DMS0-d 6 ) <?(ppm): 7.95 (2H, d, J = 9.7 Hz), 7.12 (1H, br s), 6.72 (2H, 
d, J = 9.7 Hz), 3.02 (2H, br s), 1.50 (2H, br s), 1.04 (6H, s). 
APCIMS (m/z): 208 (M - H) + 

##0>J87: l-7- l Jy-2-^^-2-7 , D^P?5> 

(l) l-y-V ; -2-*3-)\,-2--Yu7u*> 

T-iJX9.ll mL, 100 mmol)0p<^y-;i/ (30 mL) ^it2--hD7n^> 
(8.98 mL, 100 mmol), h U h> B (0.500 mL) *m%.tzo ^?&£iP$tfl^b& 
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#&37X WJ> (7.49 mL, 100 mmol) liTU *&fcmB8ft»b&4*6Jn 
p< ^ y ^Hbti-7-'jy-2 2 h d fun 

y (13.0 g, 67.0 mmol) £t#fc 0 
JR*: 67% 

(2) (1) untzl-T-V J -2-^;i/-2--hnrn^> (2.00 g, 10.3 
mmol) (20 mL), WSSk (20 mL) S^Sttt:, 0°CTffii&* (4.00 g, 

61.5 mmol) gSW2ll#IH»#bfc. -fe^ HfciKM&flJfcbTEJfciftfta 

3ibT3ifJcDffii&^^5fe^ N MJET«^^*bfco ^e>tifea^tT>^rzK 
*JniU **** DD*;VATimLfeo*ilSiM-7^o>^AT» 
MffiT«£g£bTfiH3fbl%t! (1.59 g, 9.68 mmol) £ftfc 0 
JR*: 94% 

'H NMR (DMSO-dg) <5(ppm): 7.07-7.00 (2H, m), 6.63-6.58 (2H, m), 6.50-6.44 (2H, 
m), 5.35 (1H, t, J = 5.8 Hz), 2.84 (2H, d, J = 5.8 Hz), 1.05 (6H, s). 

###188: 1- (4-^7/7^ijy) - 2 ?■)),- 2 -7°D tf^T" ^ > 

bn^>-e>©ftfc>?) t4-7MD^>V- h (2.42 g, 
20.0 mmol) &fflV\ i^>'J*y;i/*7A^D7h^7>f- (Chromatorex(^ 
Siffll) NH, 7*>i/Visr s a^>/^dp^M=2/1) T-MlfcMfi, # 
#«86£H«0i*flsfcT*IBfc£» (456 mg, 2.40 mmol) 
«: 12% 

'H NMR (DMS0-d 6 ) <5(ppm): 7.41 (2H, d, J = 8.9 Hz), 6.71 (2H, d, J = 8.9 Hz), 
6.50 (1H, t, J = 5.7 Hz), 2.93 (2H, d, J = 5.7 Hz), 1.47 (2H, br s), 1.04 (6H, 
s). . 
APCIMS (m/z): 190 (M + H) + 

##0889: 1- iv-T-i/V;) - 2 2 -7W)V7 % > 
7-i)>(Dttt)t)kip-T-i'V> (6.15 g, 50.0 mmol) 
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Bfcl/CWEfc^* (3.80 g, 28.4 mmoi) Zmtco 

urn-. zmm2s% 

l R NMR (CDCI3) tf(ppm): 6.72 (2H, d, J = 9.2 Hz), 6.63 (2H, d, J = 9.2 Hz), 4.75 
(3H, br s), 3.70 (3H, s), 3.08 (2H, s), 1.28 (6H, s). 
APCIMS (m/z): 195 (M + H) + 

#%#!|90: 1- [4- (N, N-VM-)V7^JX)l*-)l) T-V;~\ -2-p< 
?-)]/- 2 -7°W)IT$. y 

(1) 4-7MU- 1 - (N, N-9*?)17=l;X)1*-)1) 
4-y)l^U^>M>X)]y^~)V^U^4 h* (1.95 g, lO.Ommol) CDTHF (40 mL) 

iSCh^x^^ (2.09 mL, 15.0 mmoi X 50% Pt^frT 5.>7kmW (1.26 

il, 14.0 mmoi) zMUtztoz., mum-ezofrmmnvtco aSI^Si^Tl 

Sbt4-7;!/^n- 1 - (N, N-P*?-)17 * ; ^>M> (2.03 g, 
10.0 mmoi) £f# £ 0 

(2) (1) -mfc4-7;M-n- 1 - (N, N-^^Ti- ^> 
-t?> (2.03 g, 10.0 mmoi) t^V7D^l/xW5> (2.26 mL, 13.0 mmoi X 
1, (3.14 mL, 30.0 mmoi) £jQ;u 170°C^10 

. (Chromatorex(^iS$0 NH N W^^)^7, a^>/^DD*J1/A = 1/1) fcT 
SSJU mm&m (956 mg, 3.52 mmoi) £#fco 
35% 

'HNMR (CDCI3) d(ppm): 7.55 (2H, d, J = 9.2 Hz), 6.64 (2H, d, J = 9.2 Hz), 4.83. 
(1H, t, J = 5.7 Hz), 3.00 (2H, d, J = 5.7 Hz), 2.66 (6H, s), 1.21 (6H, s). 
APCIMS (m/z): 272 (M + H) + 
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(1) 2-^f-;i/-i- u-^^^-uy) -2--fD7*D^> 

r-U>©^t)!9t4-^5 : -;i/^^7 7 -U> (1.55 mL, 12.5 mmol) &ffiV\ ^ 

#087 (l) 2-**-;i/- l- U^eM/^muy) -2--h 

P7P^> (1.44 g, 12.0 mmol) £f#fco 
JK#: 48% 

(2) 1 -T-U 7-2-^;i'-2 hP7 , n;i>©fU>&£2-^? L ;i/- 1 
- U-^^U^T^U 7) -2--hP7P^> (700ing, 2.91mmol) 

«^ i/ U * W * y A 7 P v h 9=5 7 - (Chromatorex( ) NH N 7 */ 

>J^T N ^>/^dd^A=2/1) ttliLfe^l^ ###>J87 (2) £111 
litbT^IB-fb^rtJ (510 mg, 2.42 mmol) %mz 0 
JR*: 83% 

1 HNMR(CDC1 3 ) tf(ppm): 7.20 (2H, d, J = 8.8 Hz), 6.59 (2H, d, J = 8.8 Hz), 4.18 
(1H, t, J = 5.9 Hz), 2.94 (2H, d, J = 5.9 Hz), 2.34 (3H, s), 1.18 (6H, s). 
APCIMS (m/z): 211 (M + H)* 

2-**\>l/- 1- (p-HH^;) -2-7D^V7^> 
7^>;>©ttfc>Dfcp- WW^> (1.07 g, 10.0 mmol) £fflV\ 
^*7A^DYh^77^f- (Chromatorex(^Mf) NH S 7^>U5>7\ ^ 
U->/»ffix^-;i/=5/l) fcTJffSSf Lfc&W^ #%0>J87J:TOt: UTSI^b^fe(500 
mg, 2.80 mmol) £#fc 0 
JR*: 2M28% 

l H NMR (CDC1 3 ) S(ppm): 6.96 (2H, d, J = 8.4 Hz), 6.56 (2H, d, J = 8.4 Hz), 3.93 
(1H, t, J = 5.9 Hz), 2.93 (2H, d, J = 5.9 Hz), 2.22 (3H, s), 1.27 (2H, br s), 
1.16 (6H, s). 

APCIMS (m/z): 179 (M + H) + 
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(1) l- (4-^^>^;i/^-;i/T-uy) -2-^^;b-2--hD7*D^> 

#%« (1) T?»fetlS 2.-^^-1- (4-^Wt7-'jy) -2- 
-hn7°D/l> (650 mg, 2.70 mmol) ©^DD^;i/A (25 mL) &»0°CT-70% 

z-zvumtmrn. (1.53 g , 6.22 mmol) mu-vmmmwLtzo mjs 

(2) l-7^ijy-2-/^-2--hP7 , n/i>0ftJ3t)i: (1) T^ffcB 

##0987 (2) fcroKfcbTMBflS^* (161 mg, 0.664 mmol) 
M: 2|§Pt25% 

'H Wffi (CDClj) d(ppm): 7.68 (2H, d, J = 8.6 Hz), 6.65 (2H, d, J = 8.6 Hz), 4.96 
(1H, br s), 3.02 (2H, s), 3.00 (3H, s), 1.50 (2H, br s), 1.21 (6H, s). 
APCIMS (m/z): 243 (M + H) + 

##0>I94: 2-^^-1- (4-tDiJ^;wM->7-'jy) -2 -7"P 

^^T^>0ft;bD£eP (1.09 mL, 13.0 mmol) £ffiV\ #%0!I9O 

hlBl^tbTlflB'fb^ (416 mg, 1.40 mmol) 

'HNMR (CDC1 3 ) d(ppm): 7.60 (2H, d, J = 8.9 Hz), 6.63 (2H, d, J = 8.9 Hz), 4.82 
(1H, t, J = 5.7 Hz), 3.22-3.17 (4H, m), 2.99 (2H, d, J = 5.7 Hz), 1.79-1.72 
(4H, m), 1.46 (2H, br's), 1.21 (6H, s). 
FABMS (m/z): 298 (M + H) + 

##0995: 1- [4- (N, N-S>x*-;i/:p* J T^'J^] -2-* 
5 L ;i/-2-7°Dtr;i/T^> 
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*J*?)]/7$><Dftt>t)£*?x.3-)V'7$> (l,.34mL, 13.0 mmol) 

m%bmu^vrmmih^ (1.19 mg, 3.97 mmol) %mtco . 

, HNMR(CDC1 3 ) 5(ppm): 7.57 (2H, d, J = 8.8 Hz), 6.61 (2H, d, J = 8.8 Hz), 4.77 
(1H, t, J = 5.7 Hz), 3.18 (4H, q, J = 7.3 Hz), 2.99 (2H, d, J = 5.7 Hz), 1.35 
(2H, br s), 1.20 (6H, s), 1.12 (6H, t, J = 7.3 Hz). 
FABMS (m/z): 300 (M + H) + 

#£0996: 1 - (4 - 7;WD7-'jy) -2-/^;i/-2-/Dt/l/75> 

(1) 1- (4-7;btD7-'jy) -2-/f>V-2--hP7 , o/ry 
7-U>©ftbDfc4-7;i/t07-'J> (2.84 mL, 30.0 mmol) ## 

0987 ( 1 ) htetbTl- (4-7MP7-'J7) - 2 2 -- r D 
7°P^> (4.04 g, 19.0 mmol) £#fco 
JR*: 64X 

'HNMR (CDC1 3 ) S(ppm): 6.93-6.84 (2H, m), 6.60-6.53 (2H, a), 3.79 (1H, br s), 
3.56 (2H, d, J = 7.3 Hz), 1.65 (6H, s). 
APCIMS (m/z): 211 (M - H)" 

(2) (1) Tftfcl-"(4-7^D7=U7) -2-*?JU-2-=. hD7D/1 
> (2.12g, 10.0 mmol) (15 mL), zK (15 mL) *g-£}g${c:Mi? (1.00 
mL, 12.0 mmoDs WfoTy^-t/k (1.34 g, 25.0 mnolX jtf-y^ • ^>>-fe 
^>-X (Org. Synth.), H5# s 855HfcfB«Oll»ttfc«oT»fetlSigiB--«l# 
£ (3.28 g, 50.0 mmol) £JDiU JD$«L7co £&!8*&fr&ll$IHI&x 2B#IB&fc: 

(1.00 mL, 12.0 mmol) ^in^s ff3l$liainffft»&&$B'fco -fe9-f h 

*5Sffiv^^i>ATS^x«ffiT*«*e*bT#iaft^(1.20g, 6.58 mmol) 
JR*: 66% 

165 



WO 02/051836 



PCT/JPOl/11578 



'HNMR (CDCI3) tf(ppm): 6.92-6.82 (2H, m), 6.61-6.53 (2H, i) 3 4.01 (1H, br s), 
2.91 (2H, d, J = 5.1 Hz), 1.23 (2H, br s),.1.19 (6H, s). 
APC1MS (m/z): 183 (M + H) + 

##$197: (4-^DD-l-7^7^jl/) 

1, 4-^on7^5i;> (1.99 g, 10.0 mmol) ©t.°'J^> (lOmL) mmz s 
1, 2-^T^y-2-^^;i/7*D^> (3.14 mL, 30.0 mmol) £Jn;U 78^0^ 
«Lfco M«£itMbfcmte 2mol/L7j<^b^ h U ^ATkMtt;^ tK®^^ 

= 15/1; «Afi^7an^;i/A : igT> ; e^T7jc=10:l 3 v/v^m^»U 
tifc^PHUI) fcTfiU mfB^tJ (2.22 g, 8.85 mmol) £f#£o 
JR*: 89% 

*H NME (CDCI3) 6(ppm): 8.18-8.13 (1H, m), 7.91-7.81 (3H, m), 6.14 (1H, t, J = 
5.1 Hz), 3.56 (2H, d, J = 5.1 Hz), 1.49 (2H, br s), 1.26 (6H, s). 
APCIMS (m/z): 251 ( 36 C1M + H) + , 253 ( 37 C1M + H) + 

###J98: -2-/^)]y-N- (1 -7 fr^V-fr) 7DW^ 

mmwr-m^titzZ-T^y-N- (4-^00-1-7^7^) -2- 

*3-)},7"U¥)l7 > (1.00 g, 3.99 mmol) )V (20 mL) 

>^&-^7A (5.03 g, 79.8 mmol) N 10% ^S^A-j^iH (50°^tK, 300 mg) £ 

iP^.s H#L^^^4«SD^ji^bfeo 

ftfc8Htfc$>* P V* * X 2mol/L tJcMt- h U £ A*$g$ft*flD*^ 7km*i?t n 

T^IB'fb^rtl (830 mg, 3.84 mmol) £f#fco 
W: 96% 
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'H NMR (CDCI3) S(ppm): 8.90 (1H, s) 3 7.92-7.88 (1H, m), 7.79-7.75 (3H, m), 6.09 
(1H, t, J = 4.3 Hz), 3.62 (2H, d, J = 4.3 Hz), 1.58 (2H, br s), 1.26 (6H, s). 
APCIMS (m/z): 217 (M + H) + 

###199: 2-T^y-2-^^)l-N- {Z-W 7V\Z)]/T^> 

BiH#fF97/24124 (W097/24124) tlB«© 3-^DPb'iJ 9V > (770 mg, 6.70 
mmol) t s 1, 2-y7^-2-^^7P/t> (1.39 mL, 13.5 mmol) hN, 
N-y-f V7o^l/if;i/7'^> (3.48 iL, 20.0 mmol) ^iP^. s 170°C-C 1 

[Chromatrex (SMtt) NH, 7 5>*/iJ^7% ft»i^~l«x^/^ * J - 
;i/=9/l] T?ifi|JSU ^13<b^rtl (948 mg, 5.71 mmol) £f#fc 0 
JR* : 85% 

•H NMR (CDCI3) £(ppm): 8.50 (1H, dd, J = 4.3, 1.4 Hz), 7.13 (1H, dd, J = 8.9, 
4.3 Hz), 6.71 (1H, dd, J = 8.9, 1.4 Hz), 5.43 (1H, m), 3.36 (2H, d, J = 5.9 
Hz), 1.20 (6H, s). 
APCIMS (m/z): 167 (M + H) + . r 

###1100: 2-TA;-2-*?)]/-1t- (4-fU^^-;W 7u\Z)],?K> 
(1)1, 2-^!F^y-2-^;i/7 0 n;i> (2.59 ml, 25 mmol) ©THF (50 mL) 
mWL^s m^iJV^A (4.14g, 30.0mmol) R.V4, 6-^OPKnj» (2.55 
g, 17.0 mmol) fcjbniU IiStlWlfeo KJ&*£«3fi£x «»*««bT» 
6> ft^H* ^'JAW7A^D7h^77-f - [Chromatrex (SgfiflO NH> 

7s?->us/r N iixf;i/~ifxf ;i//^^;-jv=9/i] -eiiu 2-T=-y 

-N-(6-7DO-4-t!iJ ^~;b)-2 -^^7 , D^;i/T^>(2.58g, 12.8 
mmol) £f#fc 0 

'H NMR (CDC1 3 ) (5(ppi): 8.33 (1H, s), 6.38 (1H, s), 5.80 (1H, m), 3.20 (2H, m), 

1.23 (2H, br s), 1.18 (6H, s). 

APCIMS (m/z): 201 ( 35 C1M + H) + , 203 ( 37 C1M + H) + 
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(2) (6-?vu-4-¥V -2-*m7 

u\Z))/T^> (2.58 g, 12.8 mmol) ©x^y— )\,&%L (50 mL) fc^ V&%K?y*? 
2x-mm (50%^tK, 1.00 g) t¥Wt7>*-$& (8.20 g, 130 mmol) &in*T> 

*s U 7A^P7h^77^- [Chromatrex (S&i&BI) NH, 7 

wm^?-)\'~w^?)\'/**;-ft=$/n -£*t§£u anafb^ia (2.03 

g, 12.3 mmol) £*#fc 0 
JR*: 49% 

! H NMR (CDCI3) (5(ppm): 8.54 (1H, s), 8.23 (1H, d, J = 5.9 Hz), 6.36 (1H, dd, 
J = 5.9, 1.1 Hz), 5.53 (1H, m), 3.23 (2H, d, J = 5.1 Hz), 1.41 (2H, br s), 1.18 
(6H, s). 

APCIMS (m/z): 167 (M + H) + 

###ijioi : (5-^^>^;v*-;i/-2-t';^i/) -2-^ 

1, 2-^T^-2-^;i/7 , n^> (1.66 mL, 16.0 mmol) © 1 , 4-V* 
*V>ffiSL (20 mL) ts fttt*U«>A (2.76 g, 20.0 mmol) StflMjfciMBlbfc 2 
-^DD-5-^^>X;P*-;i/^'J^> (8.00 mmol) &iQx.s 8IPa»l 
fee RJB**S[M**Cffl^LTil3ift^ ^iffilfco a&ftfcattfcS/Ujby 
W7A^DTh^77>f- [Chromatrex (MM) NH, 7S>$/>J$/Ts »«x 
^-iffi8x^//^;-;v=9/l] t«U ^IB^tl (1.94 g, 8.00 mmol) 

IR*: 50% 

•H NMR (CDC1 3 ) <5(ppm): 8.57 (1H, d, J = 2.4 Hz), 7.78 (1H, dd, J = 8.9, 2.4 
Hz), 6.46 (1H, d, J = 8.9 Hz), 5.75 (1H, m), 3.29 (2H, d, J = 5.7 Hz), 3.03 
(3H, s), 1.29 (2H, br s), 1.19 (6H, s). 
APCIMS (m/z): 244 (M + H) + 
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##$J102: 4 -75. J - 1 - (5-^^>^;i/*-;i/-2-tU^;i/) -4~t^ 

(1) JM [^t-tJV • • y ^>t;i/ • F U-(J. Med. Chem.), 16 
319M (197330 ] M©2-^DD-5-^^;Vf-^-^U^> (5.89 g, 36.9 
mmol) ©7-fe h- h (200 mL) £l7j< (200mL) ©*g-&»^ ^^rV> (SflkA 
1f) (91.0 g, 148 mmol)£«!LTs IS'CtlOWlh SM^IS^ 
•C£#LT*«&s «tt£B«x^;i/T3ISJ*tfibfco &;h*fcW#W£ N 5%^ 

h »; a*'«f*x ^n^Mi^ h u t> a?jc^ lain^b^- h u ^a* 

•9->cfct)*£iil<bU 2 T ^nD-5-^^>XW-jVt'J^> (5.66 g, 29.5 
mmol) £*§fco 

'H NMR (CDC1 3 ) tf(ppm): 8.94 (1H, d, J = 2.4 Hz), 8.17 (1H, dd, J = 8.4, 2.4 
Hz), 7.55 (1H, d, J = 8.4 Hz), 3.13 (3H, s). 
FABMS (m/z): 192 ( 36 C1M + H) + , 194 ( 37 C1M + H) + 
( 2 ) 3-D y /lftfft47639fcSBtt<Z>4 -tert-7 h =*-^:&/M?-;i^ y - 4 - 
pWH^»J5» (1.93 g, 9.0 mmol) 01, 4 - (20 mL) fc N & 

&#»;£A (2.79 g, 20.0 mmol) t2-?UD- 5-*#>Z)]/*=.)]/VVi?> 
(1.15 g, 6.00 mmol) fcj&nfcs 1 tt&Qfttilftbfe. SJSS^*^*TfS^bTiS3a 

^>/SflJfJV=l/l)T*U 4 -tert-7>^>#;i/#-;bT =• > - 1 - ( 5 
-^#>*;b*-;i/-2-£'J^;i/) -4-^;i/t^'J:P> (2. 12 g, 5.79 mmol) 

»H NMR (CDCI3) S(ppm): 8.62 (1H, d, J = 2.7 Hz), 7.84 (1H, dd, J = 9.2, 2.7 
Hz), 6.65 (1H, d, J = 9.2 Hz), 4.43 (1H, br s), 4.00 (2H, ddd, J = 13.5, 4.6, 
4.6 Hz), 3.43 (2H, ddd, J = 13.8, 10.5, 3.2 Hz), 3.03 (3H, s), 2.12 (2H, d, 
J = 13.5 Hz), 1.68-1.55 (2H, m), 1.44 (9H, s), 1.40 (3H, s). 
APCIMS (m/z): 370 (M + H) + 
(3) 4-tert-^h^>*;i/^-;vr$ J- 1 - ( 5 -*#>Z)l*-fr- 2 - 
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b'';^;U) -4-^^;Vf^U^> (2.12g,5.75nnnol) <Di>9uu*#>Hm (10 
■L) fc N »Ts h (10 iL) ZmnLtzo M«^|sI^JgT* 3^ 

WLfco S«^MUTf#^tbfe^§i^y-;i/{C^HU BioRad AG (£& 

««*«jiUT#ffi^b^l (1.28 g, 4.77 mmol) 
iR*: 6455 

'H NMR (CDC1 3 ) S(ppm): 8.61 (1H, d, J = 2.7 Hz), 7.82 (1H, dd, J = 9.2, 2.7 
Hz), 6.65 (1H, d, J = 9.2 Hz), 3.89-3.80 (2H, m), 3.73-3.63 (2H, 1), 3.03 (3H, 
s) ? 1.69-1.45 (4H, m), 1.32 (2H, br s), 1.21 (3H, s). 
APCIMS (m/z): 270 (M + H) + 

###J103 : 4 -7 5. J - 4 1 - ( 5 2 - U b'^. U V 

y 

IR^: 33% 

'H NMR (CDCI3) d(ppm): 8.00 (1H, d, J = 2.7 Hz), 7.28 (1H, dd, J = 8.9, 2.7 
Hz), 6.60 (1H, d, J = 8.9 Hz), 3.60-3.43 (4H, m), 2.18 (3H, s), 1.69-1.46 (4H, 
m), 1.34 (2H, br s), 1.17 (3H, s). 
APCIMS (m/z): 206 (M + H) + 

##0iJlO4: 4-7^y-4-^;i/-l- (3-£U^-;U) £^>J^> 

2-^Dn-5-h'J7;i/tn^fJVb"'J Vy(D\\t> D fc, ai^^9724124tlB 
mo 3 d p t* y ##»i:^fc: tT^IB^t)^#fe 0 

Ifc*: 36% 

'H NMR (CDCI3) tf(ppm): 8.54 (1H, dd, J = 4.3, 1.4 Hz), 7.17 (1H, dd, J = 9.3, 
4.3 Hz), 6.91 (1H, dd, J = 9.3, 1.4 Hz), '3.80-3.61 (4H, m), 1.71-1.61 (2H, m), 
1.58-1.49 (2H, m), 1.34 (2H, br s), 1.21 (3H, s). 
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#%0!I1O5: 4-7^-1- (5 -/Dt - 2-tf' J ^^-Jl/) -4-^;i/£^ 
sum: 58% 

! H NMR (CDC1 3 ) d(ppm): 8.26 (2H, s), 3.92-3.69 (4H, m), 1.74 (2H, br s), 

1.63-1.42 (4H, m), 1.19 (3H, s). 

APCIMS (m/z): 271 ( 79 BrM + H) + , 273 ( 81 BrM + H) + 

#%#!I106: 2-^^-;i/-l- (N-pWl/T^'jy) -2-7"n^7ry 

4-7)l*V7—V>®ft l t)t)lzN-*3 L )lT—V> (3.25 mL, 30.0 mmol) £ 
/BV\ ##M96J:|5l^('bT«ia<b-^tJ (2.04 g, 11.4 mmol) %mtz° 

im-. 38% 

'H NMR (CDCI3) d>(ppm): 7.22 (2H, dd, J = 8.6, 7.4 Hz), 6.84 (2H, d, J = 8.6 
Hz), 6.69 (1H, t, J = 7.4 Hz), 3.24 (2H, s), 3.03 (3H, s), 2.17 (2H, br s), 
1.18 (6H, s). 

APCIMS (m/z): 179 (M + H) + 

mm \-.m\ 



fo&tol lOOmg 

% m 60mg 

# «; M-)\/T)]/zi — ;i/ 2mg 

^r^iJ^iT^i/^A lmg 
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fb^rtJl 15 0mg 

% m 2 8 0mg 

lOOmg 

4 o g 

p-t Hn^r^JtSK^^' 40mg 
p-fc KP^^gm«^PtVl/ lOmg 
^ h D^U— 7 V— A— 0. Ice 

ztifc7k%lmzx±m l o o c c tn a 

K»^l:DPP-IVRfi*K» 
*Kttttx [7-f;i/*>r^-6(Viilhauepetal.), #S#fF 6011155] I3« 

fcfc, HEPES( &&&& 25 mmol/LK RTfs Etfb^ h U A(«»«SE 140 mmol/L)£^ 
tT2k»«t*N l^pHtf7.8^§=taMU BSA(ftHiiJtl%)t»bTfflV> 

>7Vl/£ 2 julI muU 5«y VMM 25 jul, Mx *Hb^*S">.M80 mmol/L) 

Gly-Pro-AMC (AMC:7-7^ J-trWbZ^ U » (g«JS 50 /ziol/L) & 

$&5o ^L«an-r*ckK:«i:Ds**iii&u smut mm&T&m^ 
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tzo ife^T DPP-IVMttfc «k b&ML-fc MCA £ N 390 nm "rJSfriS^n* 460 m <Dfffi 
ZMfeTZZttz&ioM&Ltco DPP-lVrS^{±^«oT^mbfeo 
DPP-IVPiSrS14 = 100x {1- (Fs-FO) / (F100-F0) } 
F100 : ]foi*%*irabfc»£©AMD©&ftft 
FO : JfiL?|£«l b&fr o fci§-£r© AMC ©MftS 
Fs :it>7-;i/^»UTs Jfiim^miraLfeS^AMCcm^S 
pti*&*& DPP-IV©?£tt£ 5 0%P!§-f i>« ( I C 50 ) -T'^bfeo H««f6 

2i», 



%2 m 





HDD— T\/RBg=? *T&h£ f TO-^ -_-|/| ^ 

upk iviigg- /^l±k 1050 , nmoi/L; 




O 1 


I uo 


O I 


201 


392 


204 


20 


206 


32 


207 


15 


221 


27 


226 


18 


233 


19 


238 


11 


403 


124 


407 


20 


501 


23 


524 


34 


529 


26 


602 


41 


703 


53 
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24 B#|iB*6£b;fc Wistar ftM^ y h (9 U ^-)'©Jfil*HiS«l 

£bfc&s fgm&VH* 30mg/kgcDffl»t^P^#.bs (2 g/kg) 

zmnm^Lfzo ^;i/3-^AW80^fc|IVJflil!Hi4Sijeu g58Mfe#to©jfn*g 

±#fii*iJf£ffl£tfti*bfco [Jtoiffl^fr^^^-Z (r* 

-f^v-Hit jH*) ] SISDTISU i$^b^^o.5%^^;v^;i/D-^4oo 

fc$&3?b$4bfeo *t*£SS3£fc7jVr (**& Student's t-test C p<0.01 "C 
Jg3H 





dose(mg/kg, po) 


jftHM 


I mg/dL) 








^a^3 o m. 






69 ± 2 


127± 6 


101 


30 


68 ± 2 


104± 4** 



J£bfc&x t»ft-&«ftlmBflcg©ffl«T?lKP»-*U fi^t^l/D-* (2g/kg) 

X h U- (Clin. Chem.) N 466M (1960^) N • *7 • * ij . 

/1VPy- (J. Clin. Path.) N 22m, 246H (1969^) N $ U — * • 5r%i3 • 7# 
* (Clin. Chei. Acta) , 40# N 115H (1972^) N ^7 • >TX7> r U- (Clin. 

Chem.) s 20^ 606K (197450 mi fc«fct>H£U KKflS-&«tt0.5%^^^-fe;b 
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^s4H 

fb^t)5 o i ossm±wmmm 





ism 


il(mg/dL) 


{b&Qm- dose(mg/kg, po) 




mm sofrgt 




88±7 


197±14 


501 1 


95±7 


182±16 



ib&®5 1 3<Dstm±wmim 







m 


Hfifcng/dt) 


dos« 


3(mg/kg, po) 




mm 






120±10 


310±23 


513 


1 


109±6 


252±22 



IS 6^ 

^ti2 3 3 (Dssm±wnmm 







Ail 


i(mg/dL) 




dose(mg/kg, po) 




30 






108±8 


277±18 


233 


1 


93±15 


183±8 



ftfco 

#^©*bi^rM DPP-IV ©PlWtfMBfc* LT*3 D s 2 SHIKJScD^iexV/Xtt 
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m & en as m 

1 . -«5S ( I ) : 
A-B-D 

<5C<k 

Att«ft^b < i-kp'J ^-;v*s n&@ b < 3 -?7y 
Us;-;i/S N B«^u<_H:*«»0l-*=¥v-3-f 7\/U5?=;va^ SJ&gb 

< mmwkco 1,1- s>:t*y - 3 -^y u s>=;i/ak sme b < 3 

-tf-^MJ-y V V-fr&s B&g b < &&w&e> 2 , 5 - ? t F d - l - f d y 

b < wsm© 1-ko'j b < tmwm® ^ u y y *s 
g b < j±#®&© i - ^ > h* u s^e b < mmm® i — r > k u ;i^s 

b < &#g&© 1 - * * * t k p >f > K U ;i/»s b < ii^iio 1 - 
rb7th*D^r/"J ;v*s Xiifftf b < Ji#g$l© l-T*tl«D^;iJ 

Btt 

a) - (C(R 1 )(R 2 )) k C0- (iW s kttlipfe 6©«HR**U R'MR 2 ^ 
^ gglg b < !i#ii©7ji/^vS, fijifcg b < iiili0il^7;^jvs, 

Wl0ArD7'j-;i/7;i'«§it^ fe^v^OTbM^M^fc^bfe 

b) -C0 (C(R 3 j(R 4 )) m - (5^ R s SUfR 4 i±N H-Xttiftotx 
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c) - (C(R 5 )(R 6 )) n - (5*4\ R 6 aVR B fc H-XttJI&oTs ^ft^ftfu 

d) -CO- Xi± 

e) -S0 2 -$iU 
Dfci . 

-u-v DStk u u < (i^ tlo tx7 > i; ^ ;vs , xi^tk'^ 
y>^>r;vs*^u v&-e-r 7 (st*x ei±#^ -co-, -c (=o) 

o-s x«-so 2 -**u n r &&mm^ mm\,<mmm(DT)\s*)ms 
b < mm^(Dmm^,T)i^)im, mwm b < it^mm^mm^MmM^ 
wwi% t < ii#ii©7;^r;n, b < mmwk®7)v*-))sm, mm- 

-W A -X A -Y A -Z A 

1) W A ^r>*Y A (i, IsJ-Xfcill&oTs illijil-?, S*IMfr?> -SO-, -S0 2 
Xtt-N ( R 8A ) - (S^ R 8A &fyfSR 7 £lE0i§Tfc3) «U X A (igm 

g b < tt*«ft©jigaiscr;i/* i/ >Ms mm u < y^gm©^^^*** & 
**jshf* i •o^^fes, g^b < \mn&k<D7 u v w&gb < mmm 

®^rD7'J-;i/7^1/>^ Xtt- (C(R 9 )(R 10 )) q -[5$tK q»ia»& 
6©SE»«U R*MR 10 ^ HU-X&fl&oTs TkJKlS^ g&^b<»g 

m©^;i/^;p*, sm^b < &#g&©ii3ts;T;i/*;i/&s gifcg t < &#gm© 

^-;i/»s rag b < mmwior u gm^ b < j±iNgm©T^;i/^;vs N 

x&in bj^m^ bfe r 9 ^ r 1 0 1 vummm* t~m^^xm 
i^L<m*m<Dmm&7fr*))/&z&t - (c(r 9 mr 10 )) q -# 
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3W±X A #W A XttY A #ilir- N (R 8A ) -Otf-#0-N (R 8A ) -fc-*gfcfc 

■a w&e u < b d u ^ > ^ &®m b < &#sin© b^ u ^ 

V (X A ^W A Xi±Y A «-T-N (R 8A ) -cDjt^©-N (R 8A ) -fc— 

2) W A #<^Y A fcb leD-K&JIftoTs ^fHJiH\ gfEHjl^s -SO-s -S0 2 
- s Xfcfc-N (R 8 B ) - R 8B {ituiaR 7 ^|5l««-r) *£U X A &- (C 

H 2 ) r - U4>s rttl*&6©S»43Et) £HU Z A &, «&gb<&#ggl 

tie t < ii^iio^f n 7 u -so 2 -n (r 15 ) 

(R 16 ) [5£«K R 15 £J;7JR 16 M-;£&JI&ot:, zk*jS^ Wfcgb<t±# 
am©T;v^;i/» v f^u<{^M©7'j-;i/S, IIft<Wfi©77 
;i/^;v«s iifb<y;im^Tn7ij-/a xt±*«^u<H:**iji©^ 

71-zi/Sv ^ ^ >7;i/^-;i/7 x - h d 7 x ^>77 7 x 
^7^;i/Ss K7*;-jvSx' b*u^-;i/^ h'j7^-;H, ^x-;i/S s 7 1) 

X&G A -R 17 (5£4\ G A & S -CO-, -C ( = 0) 0- s Xtt-S0,-Si 
U R 17 &fut3R 7 £|i5fiT-fc3) }-£gt£ti&* ({BU W A «|iJiH^Sl <N§ 
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- C H 2 C 0 - **t1i^fctt Z A &- h DttXtt^ry *7?Wft**lfc f U 

2. D#-W A -X A -Y A -Z A T-&3fglffl t fBf8©ftl§rt)X& t fF$ 

3. B#-C0 (C(R 3 )(R 4 )) »- R 3 s R 4 MUmte?n?timmt 

4 . A&mWkm t < ii^em© 1-kdij s? - ^ xtt*^ t < imnm<D 

3 -f7^; U $>-;i/26*&t> U 
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